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From: 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


We have: 


Let 
— V1I0—-275—2 
= eo. 4 
and y, be a character modulo 5 such that y;(2) = 2. 
The Davenport—Heilbronn function f(s) is defined by the equality 








l—ix_, —  L+is,, _, | ~ x(n) 
f(s) = 9 L(s,x1) + 5 L(s,X,); where L(s,y) = >; x(n 


Th & 





n=l 


The function f(s) satisfies the Riemann-type functional equation 


| . = m\—-s/2_fs+1\_.. 
g(s)=g(1—s), where g(s) = (=) “r( : 0 
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but there is no Euler product for it. 


(V10 — 2V5 —2)/(V5 —-1) =k 


Input: 


V1lo-2¥V5 -2 
V5-1 


Decimal approximation: 
0.2840790438404122960282918323931261690910880884457375827591626661 


0.28407904384....=« 


Alternate forms: 


l ; 
; [Vio-2¥5 -2v5- s(10-25) -2| 


(1+ V5)[\ 10-275 2] 


—— 
3 [2-5 + 26+) | 


Minimal polynomial: 


x 42x°-6x°-2x4+1 


Expanded forms: 


V¥10-2V75 2 


V5 -1 V5 -1 





1 Lf, Ll, 
z ¥10-2V5 +7 /5(10-2V5) += (-1-V5) 


For ((((V(10-2V5) -2)((V5-1)))) = 8aG; G=0.011303146014 


Indeed: 
((((V(10-2V5) -2)K(V5-1))))/(821) 


Input: 
¥10-2V5 -2 


¥5 -1 
Gr 


Result: 


Y1o-275 -2 
a(v5 -1)z 


Decimal approximation: 
0.0113031460140052147973750129442035744685 76031392001 7808594909667 


0.01130314.... = g (gravitational coupling constant) 


Property: 


~2+4V¥10-2V5 


8(-1+V5)z 


is a transcendental number 


Alternate forms: 


V10-2V5 -2V5 +,/5(10-2V5) -2 


S27 


1+V¥5 -,/2(5+ V5) 


lox 


-1-¥5+,/2(5+V5) 


lon 


Expanded forms: 


320 


l6xn 167 397 


yY1o-275 - 1 


s(VS -1)a 4(V5-1)a 


Series representations: 


1 
po 4 \_ 9. =k 
(8m)(V5 — 1) - | a . 
me satus Zoe (F] 


yef_ i) s yk 
—— hs ee ee OE ae 


ies St 


(6) (V5 1) 81 |. 1+V4 
| f k=0) k! 





(-1)* (-}), (10-2 V5 -20 25° 


¥10-2V5 -2 ~2+¥20 2x0 =F 
= an{-as vip Dog eee 


8m(V¥5 -1 ,., (-b*(-2), 6-29)" z 
( ( en[-1+ Vim oe ONE a : 


- oo 
eR and 


We note that: 


(((V(10-2V5) -2)((V5-1)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 
2))) 


Input: 
yV 10- = 2i(V¥5 -1)t+¥5 -1 


TO Nine | 


Exact result: 


[Vi0-2V5 -2](2i(V5 -1)e+ V5 ~1) 


2(v5-1)|,) 218-5) -2| 


fis the imaginary unit 


Plot: 





I 
06-04-02] 02 04 0.6 (¢ from -0.7 to 0.7) 


— real part 
— imaginary part 


Alternate form assuming t>0: 


iV10-2V5 ¢ 2vS t Jit 


(5-V5)-2 .f{2(5-V5) -2 
ee bane ‘aiiehiel V¥10-2V5 


2(v5 -)| 2(5 3) 2] vs -y| 2(5-V5) 2 
ee ee 1 | 


Fl] 


Alternate forms: 


5 (1+¥5) [ae J 2te-v5) V5 -1] 


iT 
— (1 +215f) 
2 


1/2+it = real part of every nontrivial zero of the Riemann zeta function 


Derivative: 
F Ly 10-2V5 -2)(24(V5 - ijt+V¥5 -1) 


. (v5 - uf2{y 2(5-v5) - ] 


Indefinite integral: 


z 


tr ost 
at 


a aay 
V5 -)[2| J215-v5) >| 


ne 10-2V5 -2)(2i(V5 -1)¢+ 5-1) 


And again: 


(((V(10-2V5) -2) ((2x)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 2))) 
= (1/2+it) 


Input: 


¥io-2V¥5 -2 2i(¥5-1)t+¥5 -1 


| ' 
= —+ift 
AX | 2 
| 2(5-vV¥5) -2 
fis the imaginary unit 
Exact result: 
[V 10-275 - 2) (24 (V5 - 1jt+¥5 -1) 
>. _ —— - = - + i tt 
2 


sf | 215-V5) -21 


Alternate form assuming t and x are real: 





Alternate form: 


(V5 -1)(+2it) 1 


= — +15f 
4x Z 


Alternate form assuming t and x are positive: 


9xnt1=V75 


Expanded forms: 


Sik fa neath Jel 2V5)t Ore —ivio-2V5 


a 
—— 
pa 


| 


, ,| 5(10-2V5) 


anv -ae affne-vei) fev} 
[hen of fon 


: 


| 2(5-V5 





— — + — = 
2X AX 4x 4x 2 


Solutions: 
i 
F=-, x#0 
7] 
V5 1 
xr=—-- 
9 ) 


Input: 


V5 


Decimal approximation: 
0.6180339887498948482045868343656381177203091798057628621354486227 


0.6180339887.... 77 


Solution for the variable x: 


~2ivS5S t4+2it-V5 41 


=—2=-41t 


x 


Implicit derivatives: 


ax(t) 2(-1+V5 -2x)x 
dt (-14+ V5 )(-i+20) 





at(x) (-1+V5)(-i+20) 


OX — 2(-14V5 -2x)x 
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From: 


Early Universe Thermodynamics and Evolution in Nonviscous and Viscous 
Strong and Electroweak epochs: Possible Analytical Solutions - Abdel Nasser 
Tawfik and Carsten Greiner - arXiv:2102.12477v1 [gr-qc] 24 Feb 2021 


We have that: 


a(t) is the dimensionless scale factor, which describes the expansion of the Universe. 
K characterizes elliptical, flat (Euclidean), and hyperbolic cosmic space, where k = (- 
1, 0,+1) stands for negative, flat, and positive curvature, respectively. A is the finite 
cosmological constant 

Cc, 1S finite and the cosmological parameters of the hadron epoch (10-6 — 10-5 s) 


L__[stiel  G|  G | G [GJ 


Hadron 


QCD / EW 





Asymp. 


where a; = 0.0034 + 0.0023, By = 0.1991 + 0.0022, vw = 0.0484 + 0.0164, 6» = 0.3162 + 0.031, 
¥2 = —0.21 40.014, and 6) = —0.576 + 0.034. At very large p(t), the asymptotic behavior 
becomes very close to that of an ideal gas limit, 


Hit) = aya TzG tanh | Ca(1+Cx)(t-+¢4)}. 
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Sqrt[(4Pi*0.0034-1/2(1-0.1991)*1.1056e-52)/(((1+(3/2(1+0.1991)-1))))] tanh 
[sqrt((4Pi*0.0034-1/2(1-0.1991)*1.1056e-52)((1+(3/2(1+0.1991)-1)))) (1+10%-6)] 


Input interpretation: 





(1 — 0.1991) = 1.1056 « 107" 


a 





[4.x 0.0034 - = (1- 0.1991) 1.1056 10 )(1+(5 a + 0.1991) - 1}} 


a+) 


tanhi(x) is the hyperbolic tangent function 
Result: 
0.0416638603452674780047295342082659274362781377931846390095546286 


0.04166386 


0.04166386 = x/y 


Input interpretation: 


x 
0.04166386 = — 


bi 


Geometric figure: 
line 
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Implicit plot: 


My 


30 | 


Alternate form: 
y = 24.0016 x 


Alternate form assuming x and y are positive: 
x = 0.0416639 y 


Solution: 
y =~ 24.0016x, x#0 


Integer solutions: 
x = 2083193n, y=50000000n, neZ, n=1 
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x= 2083193n, y=s0000000n, ne#, Nze-l 
2 is the set of integers 


Implicit derivatives: 


ax(y) 2083193 
dy 50000000 





dy(x) 50000000 
ax 2083193 


x=1.5 and y=24 


Now, we have the following data: 

a(t) =1.5; a(t) =24 
The various fit parameters are given as follows. For Hadron-QCD: dy = —9.336 = 4.152, 
dz = 0.232 + 0.003, d3 = 11.962 + 4.172, and d4 = 0.087 + 0.029. For QCD: e; = 8.042 + 0.056, 
eg = 0.301 + 0.002, and e3 = 0.945 + 0.0001. For EW: fy = 0.350 + 0.065, fp = 10.019 + 0.934, 
and fz = 0.929 + 8.898 x 107°. 
where a1 = 0.0034 + 0.0023, By = 0.1991 + 0.0022, aw) = 0.0484 + 0.0164, By = 0.3162 + 0.031, 
¥2 = —0.21 + 0.014, and 62 = —0.576 + 0.034. At very large p(t), the asymptotic behavior 
becomes very close to that of an ideal gas limit, 

Asymp. : p(t) = se(t), (10) 


where 3 = 0.3304 + 0.0236. It should be noticed that the EoS (8), in the hadronic phase, with 


where g; = 0.0002 + 1.945 x 10-°, g7 = 0.008 + 0.001, ¢3 = 1.671 40.097, g4 = 0.312 + 
0.0226, hy = —1.605 x 1077 + 2.556 x 10-©, hy = 0.0015 + 0.0013, h3 = 0.935 + 1.084 x 10° 
hy = 10.524+1.141 x 10°, ky = 9.582 x 1074+ 9.504 x 10-5, ko = 0.216 + 0.0035, and 
kz =5.9 x 10-7 9.165 x 107%. 


where a4 = 0.048 + 0.001, 64 = 0.1322 x 10-4, and ya = 0.2528 x a. 
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a(t)=1.5; a(t) =24 
f; = 0.350; f,= 10.019; f; =0.929 * 10-5 
k,; = 9.582* 104-4 ; ky = 0.216; k3 =5.9*10*-7 5 y3 = 0.3304 


We have that: 


For the evolution of the bulk viscous pressure, we adopt the causal evolution equation 
in the simplest way, i.e. linear in I ‘satisfying the H-theorem [15]. Accordingly, the entropy 
production remains nonnegative, .= II?/ CT => 0 [48,49]). The causal transport equation of 
the bulk viscous pressure reads [1 3] 


ni+t=—3¢H-S rn (3H+2-$_2) (64) 


where € is a parameter controlling the type of considered theory. e€ = 1 assures full theory, 
while e = 0a truncated one. It is obvious that the non-causal Eckart theory can be retrieved, 
Eq. (46), at T = 0. In order to have a closed system from Eqs. (4), (7) and (64), we have to 
introduce EoS for the pressure p(t), the temperature T(t), bulk viscosity coefficient C(t), and 
the relaxation time T(t), respectively, section 4.1. 


the cosmic evolution, Eq. (64), can be expressed as 


sfarernn(S[a— Hea) ] a eee oe (Eas bee)" 
log | |— —Aa(t)? +3[k +a( (t) "| en = a — 2a(t) a(n) a(t) 


|. 


[—Aa(t)? +3[k-+ a(t)? Geese) 


[k + a(t)2]7 














1 2 2ko[k + a(t) — a(t)a(t)] 4. 2[k + a(t) — a(t)a(t)] 1 
a(t) Aa(t)? —3a(t)[k+a(t)?]  Aa(t)* — 3[a(t) + a(t) * 2] 





a(t) log ak ema 


[_2h(sta+tae |)” _ apen(s[-a+Sa])" 


k+a(t)?—a(t)a(t) 1 
Aa(t)? — 3[k + a(t)?] a(t) | Bf fy + A(t [- A+ Ear) Brena + Ba( [A+ EE ay 























8-1-k2 | 8k2 Aa(t)? 2k, a(t) k; 
a(t) ay Te Saal 8 arathP 








sek healt) [Ral Alt? + 3k + att] ] (1 f_ 4, +407] )" yacey ace 
TET Tea en (=[-A+ ae |) na at- 


‘ 24 30k 4 a(t)? eo ane 
2a + ky log a ed (— I-A = a, |) a] a? _—¢ 





e a(t)? 


(A.11) 
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From: 


foowon(Slo- ta) Jaber GLa) 


lg | sane l- ~Aa(t) hilo ye ]| — Se ~ 2a(t)a(0) a(t) 








For a(t) =1.5; a(t) =24 f,=0.350; f=10.019; f;=0.929 * 10%-5:e=1 
k, = 9.582*10%-4 ; ky = 0.216; k3=5.9*10*-7 ; y3 =0.3304; A = 1.1056¢e-52 


3((0.350+8%-(0.929* 10%-5)*10.019(((1/Pi((1. L056e-52- 
((1+1.542)/(24%2))))))))4(0.929* 104-5 ))*(1.5/24)4+(3*24%(-4-3*0.216)*9.582*104- 
4)/(Pi*24%2)*(((1/Pi((-1.1056e-524+((1+1.5%2)/(24%2)))))))%0.216 


Input interpretation: 


, 2 440.929. 107° 
5 1 | 141.5 1.5 

310.35 +g x 10.019 | — 11.1056 x 10777 — ——_ 4 
nm 94° | 24 


3x gq 0216 | 9 582% 107 (1 3 
056% 107" 4+ 
re 244 m 





ia 1.52 \\0-216 
24° } 


Result: 
0.1874980794148765668532251198395658485897 19722842 1766059871385967 


0.187498079.... 
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0.1874980794*((Un((0.216/(8P1*24%2)(-1.1056e-52*24424+3(141.5%2)))) 
(((((1. 1056e-52*24%2)/(1+0.3304)%-1)-(1+1.542)/(1+3*0.3304)*-1)- 
2*24*1.5)))*1.5))) 


Input interpretation: 





0.1874980794 ce (-1.1056« 10° « 247 +. 3(14 15") 











Bax 24° 
1.1056« 107 x24" 141.57 
rs —— = 2x 24%1.5|«15 
140.3304 14+3%0.3304 
log(x) is the natural logarithm 
Result: 


194.9979555064464448688748 1901816329055822350054356586256076058665 


194.99795550644..... 


For a(t) = 1.5; a(t)=24 f,=0.350; f=10.019; f;=0.929 * 10-5 :e=1 
k, = 9.582*10%-4 ; ky = 0.216; k3=5.9*10*-7 ; y3 = 0.3304; A = 1.1056¢e-52 


From: 
a(t)  Aa(t)? —3a(t)[k+a(t)2] — Aa(t)2 — 3fa(t) + a(t) * 2] sf loe k3[—Aa(t)2-+3[k-+a(#)2]] 
: - 87ta(t)? 


1/24+(2*0.216(1+1.5-24*1.5))/C1.1056e-52*2443-3*24(141.54%2))+QU04+1.5- 
24*1.5))/(1.1056e-52*24%2-3(244 1.5*2))*1/(24 In((((((S5.9* 104-7(-1.1056e- 
52*24424+3(14+1.5%2))))/(8P1*24%2)))))) 


Input interpretation: 


1 2% 0.216(1+ 1.5 — 24 1.5) 


+  # 
24 1.1056» 10-2 « 248 — 3 24 (14 1.5) 
2(1+1.5 -24%1.5) 


1.1056 « 10° x 247 -— 3 (24 + 1.5x 2) 
1 


5.9107 (-1.1056» 107-77 «247 +3 (14+1.57)) 
8 re 24" 


24 log| 
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log(x) is the natural logarithm 


Result: 
0.10192061993901339355892205575 10078715094913042988187784382101635 


0.101920619939.... 


From: 
k+a(t)*—a(t)i(t) 1 
Aa(t)? — 3[k + a(t)?] a(t) 


(1+1.542-24*1.5) / (1.1056e-52*24%2-3(141.5%2))* 1/24 
Input interpretation: 


1+ 1.57 - 241.5 1 


1.1056 x 10-7" x 247 - 3(1+1.57}) 24 


Result: 
0.13995726495 726495 726495 726495 726495 726495 726495726587 14020775805 


0.1399572649572.... 
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1/24+(2*0.216(1+1.5-24*1.5))/C1. 105 6e-52*2443-3*24(141.542))+204+1.5- 
24*1.5))/(1.1056e-52*24%2-3(244 1.5*2))*1/(24 In((((((S.9* 10%-7(-1.1056e- 
52*24424+3(141.5%2))))/(8Pi*24%2))))))-0.1399572649572 


Input interpretation: 


1 2»*0.216(1 + 1.5 — 24 1.5) 


— ee —e eC 
24 1.1056 « 10° x 24° - 3x 24(1 +4 1.5°) 
2(14+1.5 — 24x 1.5) 
1.1056 « 10°-°* x 24* — 3 (24 + 1.5% 2) 
l 


- a — — 0.1399572649572 
29x10° (-1.1056-10°™ al 


24 log| er 


logix) is the natural logarithm 


Result: 
—0.038036645018186606441077944248992 128490508695701181221561789836 


-0.038036645.... 














From: 
arfit (a [-a+ Sie] saat Be(z[-0+ Sap ])” 


For a(t) = 1.5; a(t)=24 f,=0.350; f= 10.019; f;=0.929 * 10-5 :e=1 
k, = 9.582*10%-4 ; ky = 0.216; k3=5.9*10%-7 ; y3 =0.3304; A = 1.1056¢e-52 


where ag = 0.048 + 0.001, B4 = 0.1322 x 10-4, and ya = 0.2528 x 10-°. 
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[2(10.019*0.929* 104-5)(((C1/Pi)(((- 1. LO56e-52+(1+1.5%2)/(24%2)))))))*(0.929e- 
5) |/[84(0.929e-5)*0.350+10.019((((1/P1)(((- 1. 1056e- 
52+(1+1.5%2)/(24%2)))))))4(0.929e-5 ) ] 


Input interpretation: 
2 449.990.1972 
2(10.019 x 0.929 10) ES (- 1.1056 « 10722 4 Mis °°" 10 


ea 10? 


_5 2 
g0.929:10"" x 0.35 + 10.019(* (—1.1056 10°? + 


Result: 
0.00001 7952794825783 79864 133232 174856243797757224892873830606052623 


0.0000179527948..... 


[2(0.13*0.25* 104-5)(((C1/Pi)(((- 1. L056e-52+(1+1.5%2)/(24%2)))))))4(0.25e- 
5) |/[84(0.25e-5 )*0.048+0. 13e-4((((1/P1)(((- 1. 1056e- 
52+(14+1.5%2)/(24%2)))))))4(O.25e-5) | 


Input interpretation: 


. 2)0.25.10-° 
2 (0.13 x 0.25 « 10°) (* (1.1056 « 10°? + “S's }) 


: 2 0.25. 107° 
90.25.10 . 9 gan 40.12 10-* (+ (- 1.1056 » 107° + er } 


Result: 
0.0000135377158519713886040025010883250391484082912315871401556542 


0.0000135377158.... 
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[2(10.019*0.929* 104-5)(((C1/Pi)(((- 1. LO56e-52+(1+1.5%2)/(24%2)))))))*(0.929e- 
5) |/[84(0.929e-5)*0.350+10.019((((1/P1)(((- 1. 1056e- 
52+(14+1.5%2)/(24%2)))))))4(0.929e-5 ) |-0.0000135377158 


Input interpretation: 


. | 2 \\0.929. 107° 
2(10.019 « 0.929 » 10-*)(* (-1.1056 10 } 


90.929 10-° 0.35410 o19(+ iS 1.1056. 10722 + 141.52 \\° 10-* 
Ae 242 
0.00001353-77 156 
Result: 


4.41508... x 107° 
4.41508....*10° 


where a4 = 0.048 + 0.001, Ba = 0.1342 x 107-4, and y4 = 0.2548 x 107°. 
For a(t) =1.5; a(t)=24 f,=0.350; f,=10.019; f;=0.929 * 104-5 ;e=1 
k, = 9.582*104-4 ; ky = 0.216; k3 =5.9*10*-7 ; y3 = 0.3304 ; A = 1.1056e-52 


7a ty 





8(-1-0.216) / (Pi*24%3) 
Input: 


a- 1-0.216 





re 245 


Result: 
1.83679... x 107° 
1.83679....*10° 
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chi 2 \ Ko 
ey + __2kya(t) log |. |—Aa(t)? +3 Ik — a(t)? 1 (a [4+ Sage |) | 
(1+73)-!  (143y3)-! ~°| 87ta(t)2 : . k+ a(b2]— 


(840.216 * -1.1056e-52*24%3)1/(1+0.3304)+(2*9.582¢e-4* 1.5)1/1+3*0.3304) 
(In((((5.9e-7* 1/(8P1*24%2)(((-1. 1056e-52*2442+3(14+1.5%2))))(A/A+1.5%2)*- 
1)))))))((A/Pi(-1.1056e-524+(14+1.54%2)/(24%2)))))%0.216 


Input interpretation: 











(8°77 (~ 1.1056. 10°) x 24°) x ———— 4 
| | 0.3304 
(2x 9.582» 1077 » 1.5) x ————— 
| © 1+3 0.3304 
| _ | | 
log] 5.9 10 © (1.1056 « 10°" x 24° + 3(1+ 1.5°))x — 
24° I 
' 14+1,5° 
(1| sy) 1 +1.57))°226 
—}-1.1056 « 10 ~~ + ——— 
7 24° | 
log(x) is the natural logarithm 
Result: 


—0.007541513555752608753 195212947240802891179343744268552306032204 


-0.007541513555..... 


From: 





82k 8k2 a(t)? m k3(|—Aa(t)*+3[k+a(t)*]] | (1 k +. a(t)? ae 
(1+373)— + Ty Byqyyat 1 M173 108 — Bna(ty2——~™S (— A+ a(t) |) a(t)ia(t) a(t) 


For a(t) = 1.5; a(t)=24 f,=0.350; f=10.019; f;=0.929 * 10-5 :e=1 
k, = 9.582*10*-4 ; ky = 0.216; k3=5.9*10*-7 ; y3 =0.3304; A = 1.1056¢e-52 
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[1/11+3*0.3304)*8%0.2 16+1/(14+3*0.3304)*8%0.2 16* 1.5424+6*(9.582e-4)*0.3304* 
In((((((5.9e-7* 1/(8Pi*24%2)(((- 1. 1056e-52*24%24+3(14+1.5%2))))))))) ((A/Pi(-1.1056e- 
52+(1+1.5%2)/(24%2)))))%0.216)* 1.542 ]*24 


Input interpretation: 


1 1 
—___—______ x g@4l6 | —_ese—Ee = 16 2 x 9,582 x 107* 0.9304 
143% 0.3304 143» 0.3304 





| (5.9 107 (-1.1056x 10°" x 24° +.3(14 1.5°))] 


mx 24° 


(14 es 1 + 1.5- 0.216 a 
—-}=1.1056~ 10 + 1.5 24 
a 24° J) } 





logix) is the natural logarithm 


Result: 
59.0224... 
59.0224.... 


From: 


k3[—Aa(t)? +3[k +a(t)]] | (4 k-+ a(t)? 
sea | alae Sa) 


2 G i(t) + ky log | 


For a(t)=1.5; a(t) =24 f,=0.350; f= 10.019; f;=0.929 * 10°-5:e=1 
k, = 9.582*10%-4 ; ky = 0.216; k3=5.9*10*-7 ; y3 = 0.3304; A = 1.1056¢e-52 


24 


2[840.216*1.54+9.582e-4 In(((((5.9e-7* 1/(8P1*2442)(((-1.1056¢e- 
52*24424+3(14+1.5%2)))))))))((A/Pi(-1. 1056e- 
52+(1+1.54%2)/(24%2)))))40.216)* 1.5 ]*24%2 


Input interpretation: 











2] 907° 154 
9.582» 10°" log[5.9 10°” 5 (- 1.1056. 10°" « 24° + 3(1+1.5°)} 
ae ~ 
1| a 140) | ‘ 
—}~1.1056. 10°" + 1.5] = 24 
m 24° 
logix) is the natural logarithm 
Result: 
2698.62... 
2698.62.... 


In conclusion, we obtain: 


194.99795550644(0.101920619939-0.1399572649572*4.41508* 10%-6)+ 
1.83679* 104-6*[-0.0075415 13555-59.0224-2698.62] 


Input interpretation: 


194.99795550644 (0.101920619939 + 4.41508 « 10 ° = (—0.1399572649572)) 4 
1.83679» 10° (—0.007541513555 — 59.0224 — 2698.62) 


Result: 
19.86912679458950282899066348564133056 


19.86912679.... final result 


From which: 


1/6((194.99795550644(0.101920619939-0.1399572649572*4.41508* 10%-6)+ 
1.83679* 10“-6*[-0.0075415 13555-59.0224-2698.62])-10) 


25 


Input interpretation: 


'194,99795550644 (0.101920619939 + 4.41508 © 10°° « (—0.1399572649572)) + 
(( 644 | 6 : 64 


on | 


1.83679 » 10° (—0.007541513555 — 59.0224 — 2698.62)) — 10) 


Result: 
1.64485446576491713816511058094022176 


Z 
1.6448544657.... = (2) = = = 1.644934... 


(194.99795550644(0.101920619939-0.1399572649572*4.41508* 104-6)+ 
1.83679* 104-6*[-0.0075415 13555-59.0224-2698.62])*1/(2P1*0.989 1 17352243) 


Where 0.989117352243 is a result very near to the value of the following Rogers- 
Ramanujan continued fraction: 





28 e 75 
7 la = ().9991 104684 
FSS etl 4+ 
143} p'4/5> -1 1+ ——___] 
e-tavs 
1+ 
1+... 


and to the Omega mesons ( “/“3 }5+3 | my/q = 255 — 390 | 0.988 —1.18 ) Regge 
slope value (0.988) connected to the dilaton scalar field 0.989117352243 = @ 


Input interpretation: 


(194.99795550644 (0.101920619939 + 4.41508 » 10 ° « (—0.1399572649572)) + 
1.83679 » 10° (--0.007541513555 — 59.0224 — 2698.62)) * 


1 
= 0.989117352243 
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Result: 
1.617650848... 


1.617650848.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From: 


As discussed, for cosmic relativistic fluid, no matter whether Eckart and Israel-Stewart 
theories are applied, the viscous stress tensor I(t) can be deduced for a given EoS, Eq. (9), 
which in turn can be expressed in terms of the Hubble parameter, Eq. (4) 





—H?(t) + (1 — 5(1 +s) Ka(t) 


LL. 
I(t) = ——H(t)—(1+6. 
(t) = -7-H(t) (1 +f») 
A 3 /, k  =A\]” _ 
1+ Bo) — — a — 72|—| H?(t) + ——~ - = (A5 
eee ee va] a ( 1) + 2TH 5) | ; (A5) 
Then, the time derivative of I(t) is given as 


I(t) = - A(t) —(1 + b2)q—-H(t)H(t) - (1 7 =(1 + B2)) 3-9 (DH 


— 2769 = (#0 + = ae 4 | -_ (H(t)H(t) — ka~?(t)H(t)). (A6) 


This results in a highly sophisticated third-order inhomogeneous difterential equation 


2/ 


try [1 (, _ 3k Hatt?) ] , Aalt? ~3fk +07] 4 pg), Kb a(t)alt) 
saat ei C eC RO 


a|4 aA, Bde k+ A(t)? ayy, [-2(a- Mer ay") i a(t) 








8 8 =68a Soa T)? a(T ) a(t) * 








3x 274-32 | -884g5|—2 (A —y 2] , k+al(t iz 1+ 
ee | a :, = ] SS ee. v4 2A 
Tale le ae [8 paar te? Fae 

8x R02 yy. 4 +. 1 =e 3(k + a(t)*) at _21+3524(t)a(t) 1— k+ a(t)? — a(t )a(t) 
a eines a | a(T)? = Aa(t)? — 3|k + a(t] 

84 ) 4 

anne H(-as SH)" ately (a+ 2H) 

es. | af, 3iktat2) \)*# ge g 3(k-+a(#)2) = 

tee sgs[-2 (0-H) |" tau + Bale (—A + 

3x84 do 2 d 3(k-+-a(t)2) \]%4 
2| eet tate) (- 844d, + 8dsdyt|2(—A+ SEA) ) ; 


+ glt+dy = a(t) + 
4d,7 | (k > 7d | 
Fe a a(t)?( 1l+dy 17 84d A + 8ds7t| 4 (a+ al TI 





S1 + g2e 


k + a(t) —a(t)a(t) | k+a(t)? - a(s)a(s) 


4na(t patty rT [3B2a(t)>]' 
k+a(t) 
k+a(t) —a(t)a(t) GLUE 3+ acu _ k+a(t)* — a(t)ai(t) a(t)ia(t) 
pi8l—24,5,0(#)3] la(ta(tya(e)) 
sac 4+ a(t)*[3k — 5a(t)a(t)] + at +a(t) “(n7a() ay} = =i, (A7) 


for which the analytical solution a very challenging task. 
Thence, we have: 
a(t)=1.5; a(t) =24 
The various fit parameters are given as follows. For Hadron-QCD: dy = —9.336 = 4.152, 
dz = 0.232 + 0.003, d3 = 11.962 + 4.172, and dq = 0.087 + 0.029. For QCD: e; = 8.042 = 0.056, 


e7 = 0.301 + 0.002, and e3 = 0.945 + 0.0001. For EW: fy = 0.350 + 0.065, f2 = 10.019 + 0.934, 
and fz = 0.929 + 8.898 x 107°. 


where a1 = 0.0034 + 0.0023, By = 0.1991 = 0.0022, a = 0.0484 + 0.0164, By = 0.3162 + 0.031, 


¥2 = —0.21 + 0.014, and 62 = —0.576 + 0.034. At very large p(t), the asymptotic behavior 
becomes very close to that of an ideal gas limit, 


Asymp. : p(t) = ys3p(t), (10) 


where 3 = 0.3304 + 0.0236. It should be noticed that the EoS (8), in the hadronic phase, with 
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Where gy = 0.0002 + 1.945 x 10-9, go = 0.008 + 0.001, g3 = 1.671 + 0.097, 94 = 0.312 + 
0.0226, hy = —1.605 x 1077 + 2.556 x 10-8, hy = 0.0015 + 0.0013, h3 = 0.935 + 1.084 x 10° 
hs = 10.524+1.141 x 10°, ky = 9.582 x 10-4 + 9.504 x 1075, kp = 0.216 + 0.0035, and 
kz =5.9 x 10-7 +9.165 x 107%. 


where a4 = 0.048 + 0.001, B4 = 0.1322 x 10-4, and y4 = 0.2528 x 10-°. 


For a(t) = 1.5; a(t) =24 f,=0.350; f= 10.019; f;=0.929 * 10-5 :e=1 


k; = 9.582* 10-4 ; ky = 0.216; k3 =5.9* 104-7 5 y3 = 0.3304 ; A = 1.1056e-52 


From: 


k +a(t)a(t) 
47ta(t)? 


, d 

dyX  3d.k+a(t)*  . 4 1 3(k + a(t)*) \]"*] a(t) 

3 == “4 ss __ "aay 
G ax | On aT? | A a(T)2 a(t) 


A(L 1 aft\2\ 792 \2 _ 2Ik 1 a(+)2 
~~ 8-245 -=(a- 3(k + a(t) )] Aa(t)* — 3|k + a(t) | (1+ Bo) n 


a(t)? 87ta(t)2 








-0.0484-840.576 * (-0.21) * 1/[-1/Pi((1.1056e-52-3((14+1.542)/(2442))))]4(0.576) + 
(1/(SPi*2442)) * ((1.1056e-52)*24%2-3(1+41.5%2)) (140.3162) + 
(1/(4Pi*2442))*(141.5*1.5) 


Input interpretation: 


1 


0576 | 

=) 0484 — 8 (—0.21) x —————_——__ # 
| 1.1056. 107523 =)" 
gt 





= (1.1056 Lo? « 24° — 3(1 4 1.5°}) (1 + 0.3162) + 
Bax 24 }) 





j 3az (1 + 1.51.5) 
i 


Result: 
14.0471... 


14.0471.... 
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14.0471+3((-9.336-(1/(8P1))*(0.232* 1.1056e- 
52)+(1/(8P1*2442))*(3*0.232(1+1.54%2))+1/8%(0.087) * 11.962(-1/Pi((1.1056e-52- 
3((1+1.54%2)/(24%2)))))4(0.087)))*(1.5/24) 


Input interpretation: 


14.04/71 + 





1 
3 ~ 9.336 — ~— (0.232 1.1056 10° =) + 5 (3 0.232 (1+ 1.5°)) + 





“342 





30.087 11.962 —— 


Result: 
13.4846... 


13.4848 


From: 








24 9- 4A—3d5 
a SC ae 
ma(t)? 


- 1 3(k + a(t)2) \]2. ae 
on(shaa +n E (-a+ ee ey) fae | ) a a(Na0) 


[-8“(-0.576)*(1/(1+3*0.3162)*- 
1)(1+1.542)+2442*((1/(840.576))((1+0.3162)* 1. 1056e-52)-8Pi((8%(-0.576))*0.0484- 
0.21((1/Pi((-1.1056e-524+3((14+1.5%2)/(24%2)))))*(-0.576))))-(24(1-3*0.576))*24* 1.5 ] 


9849, |—-1( A— asa?) \)™ sf e\2 | 


E “s 1+362)-1 8 
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Input interpretation: 





— (1+ 1.57) 
143 0.3162 . va ‘ =52 _ 

—  gO576 + 24 30.576 ((1 + 0.3162) « 1.1056» 10 } 

0.0484 0.21 1-3 0.576 

Sm 0s76 7 ~OSOS*~CS~*~*~S*S*«S =-2 24% 1.5 
l 
x{-1.1056 107-52 4.3 bel 5" | 
24 
a(X) is the number of primes less than or equal to x 

Result: 
—23.6464... 


(((1/(P1*24%3)) * (3*24(-4-3*%*(-0.576))) [0.0002* 104-5+0.008*exp(- 
(8%0.312)*1.671((-1/Pi((1. 1056e-52-3((1+1.54%2)/(24%2)))))4(0.312)))])) (-23.6464) 


Input interpretation: 





(3x2 


| 1.1056 = 107°? — 3 Ls 0.312 
exp|-8"°' es 0 arr 
| 


l re ee al 
| | 4-3 <i fom 10 7 + 0.008 


a 


Result: 
~1.44594,.. x 1078 


-1.44594*10%-6 
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From: 

,_ *+ a(t) — ae ) 
| Aa(t)* — 3k + a(t)?| 
1-(14+1.542-24*1.5)/(1.1056e-52*24%2-3(14+1.5%2)) 
Input interpretation: 


1+1.57-24x15 
1.1056 x 10-7? x 247 - 3(1+ 1.57) 


Result: 
8 80743580 7435807435890 743 58974358907 4358974358974380913649861932 


-2.35897435.... 


From: 
etme wel i a Ee cori ar 


((24(1-3*0.312)) (0.008% 1.671*0.312) (((1/Pi)((-1.1056e- 
524+3((1+1.5%2)/(24%2)))))%0.3 12))*((1/((0.008+0.0002e-5 *exp((8“(- 
0.312))*1.671(((-1/Pi)((1.1056e-52-3((1+1.542)/(24%2)))))*0.312))))))) 


Input interpretation: 


, 2 450.312 
_— 1 1415 
gi-3*0.312 69 908 x 1.671 o212)[* [1.1056 10°" 4.3 | | 
nr 94* | 
1 


141.54 \0.312° 


ee 


1.1056.10724 -3 
1.671 
IT 





0.008 + 0.0002. 10°” exp ETE 
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Result: 
0.106808... 


0.106808-((2(0.13*104-4)(0.25*10%-5))) (((1/Pi)((-1.1056e- 
52+3((1+1.54%2)/(24%2)))))4(0.25e-5))*((A/((84(0.25e-5))*0.048+0. 13e-4(((1/P1)((- 
1.1056e-52+3((1+1.5%2)/(24%2)))))4(0.25e-5)))))) 


Input interpretation: 


0.106808 — 





5 
(2«0.13~ 107° «0.25» 10°°)|| —]-1.1056. 10°" +3 
‘|la 94° 

1 


= | 2 \0.25. 1075 
20.2510 . 9 904840.13 10-* (> (- 1.1056 « 107°? + 3 a } 


1 


Result: 
0. 106808... 


0.106808 


From: 





| ax8ltd nol ody a4 yf 1(_- 1 3(k+alt)2) \]% ) 
2] Seated + a(t ( 8!4dyA + 8dadq7t| 3 ( A+ u(T)2 ) ) 





| | : a(t) + 
3x8i4d f¢)2( gl+d. _ 9d, oe oe 3(k-+a(t)2 \]%4 7 
ieee + a0 (sista stedan + Adon 3 (a+ Meae)]") 
we obtain: 
| _3x8!dr 4. a4)2( gaa, taf 3(k+a(t)?) )] “4 
2) ate + alt (-s tdoA + Bdgdqrt| 2 (—A + AE) ) 


2 [(A/(14+1.542)*-1)*3*(84%0.087)*0.2324+24%2(-84(0.087))*0.232*(1.1056e- 
52)+8*11.962*0.087*Pi((1/Pi)((-1. 1056e-52+3((1+1.5%2)/(2442)))))40.087] 
33 


Input interpretation: 








9 2 gi. O87 0.232 + 24° (~8°"*7) 0.239» 1.1056 10722 4 
141.5° | 
8» 11.962 « 0.087 7| — |=—1.1056» 10 43 
” 24° J 
Result: 
38.6280... 
38.6280... 
From: 


3x84 dp n(4)2 ( 9l4+dad.77 — 8dad,A + 8d {2 (- aieatey 1" 
Teagey tO) (s 4471 844d5A + 8d371 7 \ A+ a(t)? 


38.6280 / [A/(14+1.54%2)*-1)*3*(8%0.087)*(0.232)4+24%2(8%(1+0.087))*(-9.336)*Pi- 
(8(0.087))*0.232*(1.1056e-52)+8* 11.962*Pi((1/Pi)((-1.1056e- 
52+3((1+1.5%2)/(24%2)))))*0.087] 


Input interpretation: 








| 4 : 
sano /| 1 3x8 . 0.292 + 
© Mas? : _ 
24° x 91°87. (9.336) a — 8°" « 0.232 1.1056 10°” + 
iy f = 1+ 15° 0.087 
8 11.9627| —|-1.1056« 10°" +3 
XT 14 (J 
Result: 
~0.000238797... 
-0.000238797 
1.5 
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Where gy = 0.0002 + 1.945 x 10-9, go = 0.008 + 0.001, g3 = 1.671 + 0.097, 94 = 0.312 + 
0.0226, hy = —1.605 x 1077 + 2.556 x 10~©, hy = 0.0015 + 0.0013, h3 = 0.935 + 1.084 x 10° 
hy = 10.524+ 1.141 x 10°, ky = 9.582 x 10-* + 9.504 x 1075, ky = 0.216 + 0.0035, and 
kz =5.9 x 10-7 +9.165 x 1078. 


Poe k+a(t)*) 84 


81 + §2e 





Amta(t)?a(t)? 


(1/(4P1*244%3* 1.54%2)) (0.0002e-5+0.008*exp((((-84(0.312)* 1.671 ((-1/Pi((1. 1056e- 
52-3((1+1.5%2)/(24%2)))))*0.312)))) 


Input interpretation: 


1 
4ax 24° «1.52 
| 1.1056 10752 — 3 =) | 


5 
om 0° e0an-#™ von} 2 
aT 


Result: 


1.09386... x 1078 
1.09386*104-8 


From: 
Hate [SB 2a (3)7 : 
[22 31-55 - boa ; r : = 
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(1/(4* 1.543))4-1*(141.542-24* 1.5)+(1/(3*0.3 162% 1.5%3)4-1)*(1+1.54%2- 
24 1.5)+1/(((24(-0.576)*84(1 +0.576)* (-0.21)(-0.576)*1.5%3)))*-1 


Input: 


1+ 1.57 - 241.5 l : l 
yr? LS = 24 1.5) + 
4~1.5° 3x0.3162x1.5° gl+0.576 1.9 .91)(-0.57601.57 

0.576 





Result: 
—539.717... 
-539.717 





" [a(t)a(t)a(t)|~ 


a(t)i(t)—k a vac ace 
semyet Teta i) «of 


(((1/Pi)((-1/3*1.1056e-52-+((14+1.542)/(242)))))(-0.576-1) — ((((1M(24*1.5*1.5)- 
1)))*(14+1.542-24*1.5))))4[(3*1.54441.542(3-5*24*1.5)4+(1/((24*1.5)*-1)(24*1.5- 
1)))42442*1.5*1.5] 


Input interpretation: 


lf 1 i 1a 
— | ~— % 1.1056 « 107°* + ——— 7 
lal 3 a42 | 





——(1+15°-24 3) 
2461.5%1.5 








l 


|: 15° + 1.57 (3-5x 241.5) 4+ 
24%1,5 


(24% 1.5—-1)|4+ 247 «1.5 | 


Result: 
25183.9... 


235183.9 
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1.5 


In conclusion, we obtain: 


(13.4848+(-1.44594*10%-6)) (- 
2.35897435(0.106808+0.000238797))* 1.5+1.09386* 10%-8((-539.717*25183.9*1.5)) 


Input interpretation: 


(13.4848 — 1.44594 » 10 °) (-2.35897435 (0.106808 + 0.000238797)) » 1.5 + 
1.09386 « 107° (— 539.717 « 25 183.9 « 1.5) 


Result: 
—5.3308042241659219671006145755 


-5.330804224 1659219671006145755 final result 


From which: 


(-1/Un(27)))[C13.4848+(-1.44594* 10%-6)) (- 
2.35897435(0.106808+0.000238797))* 1.5+1.09386* 104-8((- 
539.717*25183.9*1.5))] 


Where 

log(27) = 3.29563686 

Input interpretation: 
i 

~ log(27) 


(13.4848 — 1.44594 . 10°) (—2.35897435 (0.106808 + 0.000238797)) » 1.5 + 
1.09386 « 10° (—539.717 x 25 183.9 x 1.5)) 





logix) is the natural logarithm 
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Result: 
1.61743570476795 557755 13363569282 115923190583 144284984817885029111 


1.617435704767.... result that is a very good approximation to the value of the 
golden ratio 1.618033988749... 


From the algebraic sum of the two previous equations results, we obtain: 
-(-5.3308042241659219671006145755-19.86912679) 


Input interpretation: 
—(=—5.3308042241659219671006145755 — 19.86912679) 


Result: 
25.1999310141659219671006145755 
25.199931014.... result very near to the value of Sgy entropy 25.1327 


We obtain also: 


-(19.86912679/(-5.330804224 1659219671006145755))-((5 T(1/3)(3/2))/(6 
sqrt(7t)))*((((W(10-2V5) -2)M(V5-1)))) 


Input interpretation: 


- ry Liai2 
| 19.86912679 STs" ¥10-2V5 -2 


—\ 5,3308042241659219671006145755) gy V5 -1 


D(x) is the gamma function 


Result: 
3.141593600... 


3.1415936....> 7 
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Alternative representations: 


{(V10-2V5 -2)(5r(1)*7 


~19.8691 
~5.33080422416592196710061457550000 (v5 -1)(6vz) 7 
22 ( wa al an 
ee 5 ((-2)18?(-2+ V 10 2V55 | 
~5.33080422416592196710061457550000 (-14¥5)(6Vz) 
a ee 13/2 
~19.8691 | 10-2V5 2}|(s a | 
~5.33080422416592196710061457550000 (V5 -1)(6Vz) 7 
4) a2 
(42!) [-2+ 10-2V5 | 
~19.8691 G3] 
~5.33080422416592196710061457550000 (1+ V5) (6Va) 
al aie oc 13/2) 
19.8691 | 10-2V5 2}|(s ry") 
~5.33080422416592196710061457550000 (V5 -1)(6 Var) 7 
~19.8691 | | 


—5.33080422416592196710061457550000 7 
G Pane ell ale [-2 + | 10-2 V5 


(-1+V¥5)(6vVz) 
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Series representations: 


~ 19.8691 [\ 10-2V5 -2}|(s ry") 7 


—5.33080422416592196710061457550000 - (V5 = 1) (6 Vr) 


= 1 eo gok (1) 3/2 
-||2.5]1.49089 V-1+ )'(-1+2)"| 2 |-3.4641|)°>———— | _ + 
4 k=0 K Par k! 


1.73205 V 9-25 (2 | o-2v5)") b ae = 


o ks 
«0 ave 
14900914 Vee YY a crea (2 | ] / 
ky =0ky=0 Ky J Ko 


Ly=iss Ava Se (2})cren*(2]} 


~19.8691 fy 10-2V5 -2}|(s r(3)”) 


~5.33080422416592196710061457550000 _ (V5 -1)(6Vz) = 
E 72723 - —-l+nx vc l+z) [2 |. 


re = Zo)" r)(z9) 


= 3/2 

0.44716 5 ——| — 0.22358 V9-2V5 
= 1 | a os t snl r*) (25) 3/2 
ijn] 


=O 


VaVaer Yah cren™(2)(2 HV 


ky =0k>=0 


bore (l Sol 


for (zy ¢ # or Zo > | 
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19.8691 \ 10-2V5 -2}|(s ry") 7 


—5.33080422416592196710061457550000 _ (V5 -1)(6 Vx) 


oo (= 1) (-1+a)* (-"), 


1 
. fps[:s0 var ee 


k=0 
ox gk Fi pay WZ 
s4oai[ yO + 
a kt 
(=) a 


1.73205V 9-25 b a al 


k=0 


4k! 
co oo (= 11 +2 4-*1 (1 4) *2 (- 2) 
1 
2k 


oo q-k 1) a2 
bp ae —~ 1.49089 V4 V-l4énx 
Fr 


1 
ky) =0ky=0 Ki! kg! 


(-2)*(-3),) & Ck 1+ ay (-}), 


vas atey ee 


}k=0 


Integral representations: 


[V10-2V5 -2)(5r(2)° 





~19.8691 
~5.33080422416592196710061457550000 (V5 —1)(6Vx) 
5 { 7a at)" *[-2+ 10-25 | 
3.72723 =| $$ 
6(-1+V¥5)Va 
. a ae 1)3/2 
— 10-275 2}|(s i) : 
~5.33080422416592196710061457550000 (V5 —1)(6Vr) 7 
3/2 | | 
‘1 ] ae] ha 
sf (2) at] [-2+ 10-2V5 | 
3.92723, = $$ ao 
6(-1+V5)Va 
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(10-25 -2)(sr(4 


~19.8691 | 
—5.33080422416592196710061457550000 (V5 -1)(6va) 


5 (cse(“) Cos ary? (2+ 10 - 2V5 | 


| 
6(-1+ V5)v0 


3.72723 — 


1/6(-(19.86912679/(-5.3308042241 6592 19671006145755))-((5 T(1/3)(3/2) (6 
sqrt(m)))*((((V(10-2V5) -2)K(V5-1)))))*2 


Where 
sri) 
6Va 
= 2.06152184687887.... 
Input interpretation: 


; 13/2 
1 | 19.86912679 | ST(3y ¥10-2V5 -2 


6| \ 5.3308042241659219671006145755! 6 Vz V5 -1 





D(x) is the gamma function 


Result: 
1.644935057492118141863648289826 128787894 146444 1268546229560425805 


A 
1.644935057.... = (2) = — = 1.644934... 
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Alternative representations: 


] -19.8691 
6 | —5.33080422416592196710061457550000 | 


[5r(3)*?) [V 10-2V5 -2) j 
(6Vx)(v5 -1) 


i - 19.8691 


6 | —5.33080422416592196710061457550000 | 


5 ((-2)1)*” [-2+ V10-2V5 | ; 
(-1+V5)(6V7) 


1 - 19.8691 
6 | —5.33080422416592196710061457550000 


er(ty?) [¥10-2V5, - 2} F 
(6Vx)(v5 -1) 


i -19.8691 


6 | —5.33080422416592196710061457550000 | 


(ay [-2+ 10-25 | 


(-1+V¥5)(6vV7) 
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] -19.8691 
6 | —5.33080422416592196710061457550000 


sn") [V10-2V5 -2) ; 
(6Vx)(v5 -1) 


1 - 19.8691 


6 | —5.33080422416592196710061457550000 | 


BI(?. oj (2+ 10-25 | ; 
(-1+V5)(6Vzx) 


Series representations: 


] - 19.8691 
6 | —5.33080422416592196710061457550000 


(sr(2)?)/ | 
= — |3.72723 - 


(6Va)\(v5 -1) 
v3. 2+V9-2V5 | | H (9-2V5)"|(>= (yg: Sexe 9?) 


a 


kr 


1 1 
2y¥-l+nx eee } | a 
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1 - 19.8691 
6 | —5.33080422416592196710061457550000 


(51(2)8)(v10-2V5 -2}) 
s(-2+ Vo-2V5 meo{2](0-2v5) "(m2 @E ey) 


=) 
l 
5 | 3-72723 - : oFo | 
oo sk], Oo - . ee al (es 
oV=ie [14 VF 4 [2 |] deat 2 | 
1 ~19.8691 
6 | —5.33080422416592196710061457550000 — 

4 (-1)"(-3],(9- avs \* 4 Vat 
fa Gal *)[V10-2V5 -2] ; sya {- 2+¥9-2V5 Yeo taper |(z02 - _ 
tases. mf ace avaree [teva yo, EEA) pe ore 

6v)(V5 -1) wo CAPE) re BRHF (-3), 
2V=isK [1408 ey |g 


ni 
[| is the binomial coefficient 


2 is the set of integers 


Integral representations: 


1 — 19.8691 


6 | —5.33080422416592196710061457550000 - 


(sr(2)*”) [V10-2V5, -2) : 
(6Vz) (V5 -1) 


2 


(Caan at) ‘ [-2+ 10-2V5 | 
6(-1+V5)v0 


— (3.72723 — 
6 
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1 - 19.8691 
6 | =5.33080422416592196710061457550000 


[5r(3)*”) [ 10-2V5 - 2} : 
(6vx\(V5-1) 


5 ( ig at)" (a4 10-2V5 | j 
6(-1+¥5)Va 


if 
6 = 3/2/23 + 


l -19.8691 
6 | =—5.33080422416592196710061457550000 


[sr(3)*?) [V 10-2V5 - 2} ; 
(6vx)(V5-1) 


5(cse(=) fom at)? (-2+ hio- 25 | j 
6(-1+V5)va 


i 
6 = 3/2/23 + 


Multiplying the two same results, after some calculations, we obtain: 


16*(-(19.86912679*(-5.330804224 16592 19671006145755)))+34+((((V(10-2N5) - 
2)M(V5-1)))) 


Input interpretation: 


16(=-(19.86912679 » (=5.3308042241659219671006145755))) + 


V¥10-2V5 -2 


v5 -1 


34 + 
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Result: 
1728.978879... 


1728.978879.... = 1729 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


[16*(-(19.86912679*(-5.3308042241659219671006145755)))+344((((V(10-2V5) - 
2)M(V5-1)))) 1/15 


Input interpretation: 


16 (-(19.86912679 « (—5.3308042241659219671006145755))) + 


Vlo-2¥V5 -2 
Pe Eset 


“1 (1/15) 
V5 -1 


Result: 
1.6438138900731021599177635091353332126005315338409696474032212490 


_ Z 
1.64381389..... = C(2) = — = 1.644934... 


From: 


Appendix A.1.3 QCD-EW epoch 


In this era, we assume that the EoS, Eq. (9), so that an equation very similar to (A5) 
and (A6) shall be obtained. For the time derivative of the bulk stress, we apply with related 
barotropic EoS, (37), (36), and (41) for T(t), ¢(t) and t(t), respectively, 
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Aa(t)? — 3(k + a(t)*) 1 (a _ 3(k+.a(t)? )| 2 i k + a(t)? — a(t)ai(t) rn 


(1+ Br) — 8°72 | 





=r Sra(f)? 7 a(t)? Ana(t)? 
_ 1 3(k + a(t)?)]\°] a(t) | 3x 274-38 ho 
aoe (-= A a(t) |) | a(t) ma(t)> a ha[—Aa(t)2+3(k-+a(t)?] 
hz + log (He | 
k-+a(t)? 1 3(k + a(t)2) \] : 
-# aT + a(t)? s0 + B2)A — 87 (ss + E (-a + aerial ) = 2 acpat| 


2h {k + a(t)? — a(t)a(t)] 


hg|—Aa(t)?+3(k+a(t)? hg|—Aa(t)?+3(k+a(t)? - 7 
hs + Jog (HO) E + hyhs + hy Jog (HE) [Aa(t)? — 3[k + a(#)?]] 


| 


2eesfk+ a(t)? —a(ta(e] [2 (a + 38) ]* 
[Aa(t)? — a(k + a(t)?] (87404 + Ba E (—A 1 scesaty? ))™) 


hg[—Aa(#)2+3(k+a(¢)?] )| 2 





[hs ao los( Szta(t)2 hy |—Aa(t)? a: 3(k oe a(t)? 3a(t)° 
Arta(t)3[Aa(b)2 — 3(k + al?) ha + highs + hn os( 8rta(b)2 ) E + 3B) 
1436 5A a(t)2\ 122 
aa. 3 x g&2k2 go 1 3(k + a(t)2 \]” . 
8 °2a(t) Gs —ka(t)* 4 3ps) > 247-7264 E (= + ee || | — 378°2kBya(t)a(t)+ 





tas b> Qe 
3a(t)° span — 870726> E (- + Se) Ja) a ar aa = sora | = 0. (A8) 


We have: 
a(t) =1.5; a(t) = 24 


The various fit parameters are given as follows. For Hadron-QCD: 4, = —9.336 + 4.152, 
dy = 0.232 + 0.003, d3 = 11.962 + 4.172, and d4 = 0.087 + 0.029. For QCD: e, = 8.042 + 0.056, 
ey = 0.301 + 0.002, and e3 = 0.945 + 0.0001. For EW: f; = 0.350 + 0.065, fo = 10.019 + 0.934, 
and f; = 0.929 + 8.898 x 107°. 


where a1 = 0.0034 + 0.0023, By = 0.1991 + 0.0022, w2 = 0.0484 + 0.0164, By = 0.3162 + 0.031, 
¥2 = —0.21 + 0.014, and 6) = —0.576 + 0.034. At very large p(t), the asymptotic behavior 
becomes very close to that of an ideal gas limit, 


Asymp. : p(t) = s(t), (10) 
where y3 = 0.3304 + 0.0236. It should be noticed that the EoS (8), in the hadronic phase, with 
Where 97 = 0.0002 + 1.945 x 10-°, gy = 0.008 + 0.001, g3 = 1.671 + 0.097, 94 = 0.312 = 
0.0226, hy = —1.605 x 10-7 42.556 x 10-®, hy = 0.0015 + 0.0013, hz = 0.935 + 1.084 x 10° 
hg = 10.5244 1.141 x 10°, ky = 9.582 x 10-4 + 9.504 x 1075, ky = 0.216 + 0.0035, and 
ks =5.9 x 10-7 9.165 x 107%. 
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where a4 = 0.048 + 0.001, B4 = 0.1322 x 10-4, and ya = 0.25248 x 10-°. 
For a(t) =1.5; a(t) =24 f,=0.350; f,= 10.019; f; =0.929 * 10’-5 ;e=1 
k, = 9.582*104-4 ; ky» = 0.216; k3 =5.9*104-7 5 y3 = 0.3304 ; A = 1.1056e-52 


Aa(t)* — 3(k + a(t)*) 
* 87ta(t)* 


1 (a — Set ae yy” Bea eee) 


(1+ B2) — 8% -— a(b?2 Ana(ty? 


-0.04844+(1/(8P1*24%2))((1.1056e-52*24%2-3(14+1.54%2))(1+0.3162))-(1/8%(0.576))*(- 
0.21)* (A/(((-C/P1)*(1. 1056e-52- 
3((1+1.54%2)/(24%2)))))4(0.576)))) ACU /(4P1*24%2))*(14+1.542-24* 1.5) 


Input interpretation: 





0.0484 4 ((1.1056 « 10°°* « 24° — 3(1 + 1.5°)) (1 + 0.3162) - 
| 8a x 24° ; ’ | 
eee (= O21) - +. 
n\ 24° 


——, (1+ 15° - 24x15) 
4nx 24 : 


Result: 
1.23069... 


1.23069 


From: 





; 3(k : ry 3] - 3 9-4-3062 
7 a(t) a(t) mca(t)* a eee ) 


87a(t)? 
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3[8.042+(8%(-0.945))*0.301((((-C1/P1)*(1. L056e-52- 
3((14+1.54%2)/(24%2)))))40.945 ]* 1.5/244+(1/(P1*24%3))*(3*24(-4-3*(-0.576))) 


Input interpretation: 


| 240.945 ° 
0.301 (~* (1.1056 «10° - 3x “IS )) 


i =—4-3(-0.576) 
a8 [3x2 





Result: 
1.50795... 


1.50795[-1.605e-7+(0.0015)/(0.935e4+5+In((((1/(8Pi*24%2))* 10.524e+6(-1.1056e- 
52*24424+3(1+1.5%2))))] 


Input interpretation: 


1.50795 . 1.605» 10°’ + 0.0015 / 0.935» 10” + 
fod 


| | | ; 
og] 
\8nx 24° 





10.524 « 10° (- 1.1056» 10° « 247 + 3(14 1.5°))}}} 


log(x) is the natural logarithm 


Result: 
—~2.17837... x 107’ 


-2.17837* 104-7 


From: 


na k + a(t)? 


“lé ‘g\2 





8°2(1+ Bo)A — 87 (sas +2 E (-A - ee) ")] 7 a a(nat 
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[(/(1+3*(0.3162))*-1)(-8%(-0.576)*(1+1.542))+2442(8%(- 
0.576)(1+0.3 162)*1.1056e-52-8P1(8%(-0.576)*0.0484-0.21((((1/P1)*(-1.1056¢e- 
52+3((1+1.5%2)/(24%2)))))*(-0.576)))))-2%(1+3* (-0.576))*24* 1.5] 


Input interpretation: 





a onaea 2 (1 + 0.3162) « 1.1056» 107°" 
Q0.576 Q0.576 7 


: (—(1 + 1.57)) 
| 





. 0.0484 2 
. 0.576 : Lis) li x ence wc... Ie oer 


{+ (-1.1056 «10°? + 





14+3=(-0.576) 


2 24% 1.5 


Result: 
61364.3... 


61364.3 


From: 


7" 2h |k + a(t)? — a(t)a(t)| 7 


hs + log( eee) hs +hyh3 +hy Jog( OO [Aa(t)2 — 3{k + a(t)2]] 


S7ta(t )- Szta(t) 


1-1/(0.935e-5+In(((1/(8Pi*576))10.524e+6(-1.1056e-52*576+3(3.25))))0.0015- 
1.605e-7*0.935e+5-1.605e-7 In(((1/(8P1*576)) 10.524e+6(-1.1056e- 
52*576+3(3.25))))((A.1056e-52*276-3(3.25))))(2*0.0015(3.25-36)) 


Input interpretation: 


i473 [0.935 10” + 


i 





, 1 | ' 
log| 10.524 « 10° (—1.1056« 10°" « 57643 3.25) 
\8 2x 576 : 


=; a =; 
0.0015 - 1.605» 10°’ « 0.935 « 10° - 1.605 « 10 
. l ; _ 4 
(log| ——— 10.524 « 10°(—1.1056« 10°" « 57643 3.25)] 
8 1 576 ‘ 


(1.1056 10° « 276 - 3 3.25)]) (2 0.0015 (3.25 — 36)) 
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log(x) is the natural logarithm 








Result: 
-57.3332... 
From: 
sidan iiaion vet. oD) ) 


-57.3332-1/[((((1. 1056e-52*576-3(14+2.25)((8%0.945)*8.042+0.301(((1/P1)*(- 
1.1056e-524+3((1+2.25)/(576)))))*(0.945))))))]*2*0.301*0.945(1+2.25-36)* 
(((1/P1)*(-1.1056e-524+3((1+2.25)/(576)))))*(0.945) 


Input interpretation: 


-57.3332 -1/ [1.1056 10-°* « 576 — 3(1 + 2.25) 
t 


7 ly 1 + 2.25 \\0.945 
[s°°*° 8.042 + 0.301 [- - 1.1056 x 10°" + 3x, ——— 
AT 





S760 /. , 
1+ 2.25 \)) 


| y 
0.301 « 0.945 [ca + 2.25 — 36) & - 1.1056 = 107°" +3 
rl 576 








Result: 
—57.3334... 
From: 
[Aa(t)* — a(k + a(t)?] oer tar A+ _ a u(t 
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-114.6666-1/[((1. 1056e-52*576-3(3.25)((8%(0.25e-5))*0.048+0. 13e-4 (((1/P1)(- 
1.1056e-524+3((2.5)/(576)))))*(0.25e-5)))))1(2*0. 13e-4*0.25e-5(3.25-36)(((C1/Pi)(- 
1.1056e-524+3((2.5)/(576)))))4(0.25e-5))) 


Input interpretation: 


| | -5 
114.6666 - 1 / (1.1056 10 «576-3 3.25 (8° a 


ree es 95 40.25.10 

0.1310 [= {-1.1056 1077 4.3 ==) 
oe 576 

(2 0.13 1077 x 0.25 x 107” (3.25 — 36) 


fl, . 2.5 \0.25-107 
[= - 1.1056. 10°" +3 ==) 
Mar 576 


0.048 + 


Result: 
—114.6666... 


(-114.6666-1/[(1.1056e-52*576-3(3.25)((8%(0.25e-5))*0.048+0.13e-4 (((1/P1)(- 
1.1056e-524+3((2.5)/(576)))))*(0.25e-5))) ](2*0. 13e-4*0.25e-5(3.25-36)((C1/Pi)(- 
1.1056e-524+3((2.5)/(576)))4(0.25e-5))))) 1.5 


Input interpretation: 


| —5 
5°25 10" 0.048 + 


114.6666 ~ 1 / {1.1056 10-7" x 576 — 3x 3.25 
i 
real i 9.5 40.25.1077 | 
0.13. 10 [= (-1.1056 CO ieae =) | 
Lr 576 
[2 0.13% 107? x 0.25% 107° (3.25 — 36) 


fl _59 2.5 025.107 
| (- 1.1056» 10°" +3 —4 15 
x 576 


Result: 
~172.000... 


-172 
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From: 


. —1 
hg|—Aa(t)*+3(k+a(t)*| * 
hy + log (a) 


~~ Ana(#)3[Aa(t)? — 3(k + .a(f)2] 


1/(4P1*2443(1.1056e-52*576- 
3(3.25))* 1/(((0.935* 10454+In((A/(8Pi*576))10.524e+6(-1.1056e- 
52*576+3(3.25))))))) 


Input interpretation: 


i, Fy = i : 
1/ [4.x 24° (1.1056 10°" x 576 — 3x 3.25)x1/ [0.935 10” + 
i ; i 





| 7 = yyy 
log{ — 576 10.524. 10 = 1.1056 10 576+ 3 3.25)}}}} 
logix) is the natural logarithm 
Result: 
=—0.0552083... 
-0.0552083 
From: 
T _ ( hal-Aalt)? +3(k + a(t)?] ) 
| 21143 + My oe 87ta(t)2 


(((0.0015-1.605e-7*0.935e+5-1.605e-7*In(((1/(8Pi*576))10.524e+6(-1.1056e- 
52*576+3(3.25)) 


Input interpretation: 


0.0015 - 1.605. 10°" 0.935 10° - 


1.605 10°” log{ ——— 10.524 » 10° (-1.1056» 10°" «576+3 3.25) 


logix) is the natural logarithm 
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Result: 
—~0.0135082... 


-0.0135082 


From: 


3a(t)° 
(1+ 3B2)7! 
3% 71 +385 R09 


yA } 2/ 4 (¢\2\ 792 
Gi i 36) _ a(t)? Bs) — 247202 - (—A —_ a )| | _ 3% pala) 


Fn 24 )3 | 309 
ee ( cee 


+ 


-0.0135082*(((1/1+3*0.3 162)%-1)*3(1.5)454+(1/(8“(- 
0.576)))*1.543((1/(14+3*0.3 162)4-1)*3*24(14+3*(-0.576))-576 


Input interpretation: 




















_0.0135082 3%1.5° + 
14303162 
1 1 —— 
15° 2 gilts (-0.576) 576 
gi.576 14:3%0,3162 
Result: 


—337.14049985128375 


From: 


goo A 


eee Ga 
(1+3B>)—1 247-y262 E (-A + or) | 7 3% paatta( 
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-537.14049985 128375* (((1/(14+3%*0.3162)4-1)*(84((-0.576)(1.1056e-52))-24Pi*(- 
0.576)*(-0.21)* ((A/P1)(-1.1056e-524+3((3.25)/(576)))))4(-0.576)))-9*8(- 
0.576)*0.3162*36))) 


Input interpretation: 


— 337. 140499831283 75 





| 1 om 1.1056. 107-74 24 ir (=0.576) (=0.21) 
1__ {1 52 3,25 \\0.576 | 
aaa (+ (-1.1056 10-2 4.3 =m! 
9 « 0.3162 = 36 
90.576 
Result: 


2.08988... x 10° 


2.08988 x 1045 ((84(-0.576)))* 1.543 


Input interpretation: 


2.08988. 10° « 1.5° 
90.376 


Result: 
2.12919... x 10° 
2.12919*1045 


From: 


_b&, 3 x 82k? -_ 8°1 A _f1 3(k + a(t)? \]” bee. aiete 
8 °2 a(t) (eee = ka(t)* (1+ 3B2)—! = 24777201 E (-A + see) — 378°2kBoa(t)a(t)+ 
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((84(-0.576)))*1.5*(((((1/14+3*0.3162)*-1)) (3*84(-0.576))-576*((1.9486*8((- 
0.576))*(1.1056e-52))-24Pi1*(-0.576)*(-0.21)*(((1/Pi)(-1.1056e- 
52+3((3.25)/(576)))))*(-0.576)))-9*8%(-0.576)*0.3162*36))) 


Input interpretation: 











L 1 3 
gla 76 17 l 20.576 
143»0.3162 : 
-_ 1.9486 « 1.1056» 10°" 24 nx (-0.576) x (-0.21) 
Q0.5/6 [= (— 1.1056 10-72 4 3 3.25) \0e76 
' 7 O76 
9 « 0.3162 36 
90.576 
Result: 
48185.1... 
48185.1 
From: 


3a(t)° 





5 | _|1/ 3(k + a(t)? 2 es a(t) a(t a ee ee 
8°2 BoA = 87TY202 E (-A + a) | He) + ae ie = 3a(t)7a(t)*a 0) 
3*1.543[(8“(-0.576))*0.3 162* 1.1056e-52-8Pi*(-0.576)*(-0.21) ((CA/Pi)(-1.1056e- 
52+3((3.25)/(576)))))*(-0.576)* 1.5+1/(((-3* 1. 1056e-52*576)*-1))*576* 1.5- 

3*576* 1.543] 


Input interpretation: 


0.3162 1.1056» 107°" 
90.976 


Ls 





1.5 
(+ (-1.1056 10% + 3x 328)" . 


Li 


(82 =~ (-0.576) x (-0.21)) 


l 
1 
3% 1.1056. 10774 «576 


576x1.5-3x576x1.5° 


5/7 


Result: 
—59964.5... 


-59984.5 


In conclusion, we obtain: 


1.23069 -2.17837* 104-7*61364.3*(-172)+0.0552083*(- 
0.0135082*2.12919*10%5+48185.1-59984.5) 


Input interpretation: 


1.23069 + 2.17837 10°" (=—172) = (=—61 364.3) + 
O.0552083 (- 0.0135082 » 2.12919 10° + 48185.1- og 984.5 | 


Result: 
—806.68241615809194 


-§06.68241615809194 final result 


Or, changing the sign: 


-(1.23069 -2.17837* 104-7*61364.3*(-172)+0.0552083*(- 
0.0135082*2.12919*10%54+48185.1-59984.5)) 


Input interpretation: 


~ (1.23069 + 2.17837 « 10°" « (—172)  (—61364.3) + 
0.0552083 (—-0.0135082 « 2.12919 » 10” + 48. 185.1 — 59984.5)} 


Result: 
806.68241615800194 


806.68241615809194 
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From: 


The Sound of the Big Bang (washington.edu) 


Temperature fluctuations [ ju K? | 


Multipole moment, 


2 10 50 500 1000 1500 2000 2500 






6000 
5000 
4000 
3000 
2000 
1000 


90° «18° 1° 0.2° 0.1° 0.07° 
Angular scale 


We note that 


(see “PlanckData.txt (Input file containing the Planck multipole spectrum, size 1.56 


kb’): 


1225 
1256 
1287 
1318 
1349 
1380 
1411 
1442 
1473 
1504 
1535 
1566 
1597 
1628 
1659 
1690 
1721 
V/52 


907.4000244 140625 
793.96002 19726562 
T3275 
689.4500122070312 
746.75 
749.6199951171875 
806.22998046875 
768.3400268554688 
722.6799926757812 
658.8300170898438 
554.47998046875 
477.660003662 1094 
420.0199890136719 
387.2099914550781 
382.8500061035156 
373.95001220703125 
374.45001220703 125 
365.19000244140625 
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the result of the above expression 806.68241615809194 is almost equal to the value 
of Planck multipole spectrum data 806.22998046875 


From the three obtained results, after some calculations, we obtain: 


-806.68241615809194 *Pi/ (19.86912679 * (-5.3308042241659219671006145755)) 


Input interpretation: 


~806.68241615809194 %— AAA 
19.86912679 » (=—5.3308042241659219671006145755) 


Result: 
23.92659777... 


23.92659777.... result almost equal to the value of BH entropy In(24157197490) = 
23.9078 


Alternative representations: 


m(=1) 806.682416158091940000 


19.8691 (—5.33080422416592196710061457550000) _ 
— 145 202.834908456549200 ° 


- 105.918 


mr (=1) 806.662416158091940000 


19.8691 (-—5.33080422416592196710061457550000) ~ 
806.682416158091940000 : log(—1) 


105.918 
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(= 1) 806.662416158091940000 


19.8691 (—5.33080422416592196710061457550000) _ 
~ 806.682416158091940000 cos /(—1) 


= 105.918 


Series representations: 











m(—1) 806.682416158091940000 eee s Ray 
19.8691 (—5.33080422416592196710061457550000) 44142k 
nm (—1) 806.682416158091940000 
19.8691 (—5.33080422416592196710061457550000) _ 
ct Ek 
~ 15.2321 + 15.2321 » pi ) 
k=1 
k 
nm (—1) 806.682416158091940000 weucat 3 a* (-6+50k) 
19.8691 (—5.33080422416592196710061457550000) oo ey 
k 
Integral representations: 
nm (—1) 806.682416158091940000 eae ie _ 
19.8691 (—5.33080422416592196710061457550000) D We 
m(—1) 806.682416158091940000 1 
i te | = 30.4648 | V1-¢ dt 
19.8691 (—5.33080422416592196710061457550000) 0 
nm (—1) 806.682416158091940000 “co sin(t) 
$$$ $s 15.2321 | dt 
19.8691 (—5.33080422416592196710061457550000) 0 
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And: 


72((-806.68241615809194 *Pi/ (19.86912679 * (- 
5.330804224 16592 19671006145755))))+2Pi 


Input interpretation: 
72.| —806.68241615809194 


AT 
$$_________1________—_ |, 2x 
19.86912679 eae 


Result: 
1728.998225... 


Vi20,99622)..400 1129 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


Alternative representations: 


72 (—806.682416158091940000) xz 


— ees $2 = 
19.8691 (-—5.33080422416592196710061457550000) 
1.04546041134088715424 x 10’ ° 


103.918 


360° — - 


72 (—806.682416158091940000) x 


— oo OS 
19.8691 (-—5.33080422416592196710061457550000) 
58 081.1339633826196800 # log(—1) 


—2 i log(—1) + - 
mone”) 105.918 
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72 (—806.682416158091940000) x 


$e 
19.8691 (—5.33080422416592196710061457550000) 
58.081.1339633826196800 cos /(—1) 


105.918 


2cos (-1l)-- 


Series representations: 


72 (—806.682416158091940000) x 
19.8691 (—5.33080422416592196710061457550000) 





= (-1" 
+ 2n = 2201.43 >. | 
ay 1+2k 


72 (—806.682416158091940000) zr " 
$$$ —/—3=—O 
19.8691 (-—5.33080422416592196710061457550000) 


ch Ek 


~1100.71 + 1100.71 5 —— 
22H 
k=] 
k 


72 (—806.682416158091940000) xz 


ee ee eee 
19.8691 (—5.33080422416592196710061457550000) 
=, 2" (-6 450k) 
550.357 >! a 
a k 


Integral representations: 


as) 





72 (—806.682416158091940000) 2 
— ST 1100.71 | at 
19.8691 (-—5.33080422416592196710061457550000) 0 1+t? 


72 (—6806.682416158091940000) 7 
Seo i eo a ot ee ee, eee 
19.8691 (= 5.33080422416592196710061457550000) 


ad | 
2901.43 | V1-t' dt 
0 
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72 (—806.682416158091940000) x “oo SIN(E) 
95601 5 33080890416590196710061457550000| *27'= 1100.71 | — dt 
19.8691 (-—5.33080422416592196710061457550000) 


((72((-806.68241615809194 *Pi/ (19.86912679 * (- 
5.330804224 16592 19671006145755))))+2Pi))*1/15 


Input interpretation: 


[72 - 806.68241615809194 
ees + 2 
19.86912679 » (—5.3308042241659219671006145755) 

n| “(1/15) 


Result: 
1.643815116248097627 100985958 1885696180835287 166306891894121731510 


- 2 
1.643815116248..... + C(2) = 7 = 1.644934... 


(1/27((72((-806.68241615809194 *Pi/ (19.86912679 * (- 
5.330804224 16592 19671006145755))))+2P1)))*2-2-e 


Input interpretation: 


lf. 
— (72 - 806.68241615809194 
H 


— Foe 
19.86912679 » (—5.3308042241659219671006145755) 


+t 
n}} =-2-¢€ 
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Result: 
4096.015411... 


4096.015411.... = 4096 = 64° 


Alternative representations: 


(+ ( ~806.682416158091940000 ) a : 
= —<—-= Ff = 
27 119. 3 5. Saat aaan 
1 1.04546041134088715424 x 10’ ° 
aad |e 360° = — A 


105.916 


[— | 72 (—806.682416158091940000 z) |) 5 
——— eee —f = = 
af 


19. ane (— 3. 33080422416592196710061457550000) — I 
58 081.1339633826196800 i log(—1) )) 


-2- +(= (-2 log(—1) + - 
“ 27 i 105.918 





(+ ( 72, (~806.682416158091940000 x) )y eee 
19.8691 (—5.33080422416592196710061457550000) 
( 1 ( 72 (-806.682416158091940000 7) . 2}) - 
19.8691 (—5.33080422416592196710061457550000) 
2-exp(z) for z=1 


Series representations: 


il | 72 (—806.662416158091940000 7) 5 \) 5 
— |S _ = _— = 
27 419.8691 (—5.33080422416592196710061457550000) " . 


6647.86 f 0.000300849 + | - 
lia 





(-1)" = 1 
~ 0.000150424 » — 
k 24k! 
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i | 72 (—806.682416158091940000 x) ? \) P 

—— | ag e= 
19.8691 (-—5.330804224165 ae aaa 

m2 . «ak 

6647.86 | —0.000300849 + } ct - 0000150424 9) 

| k=0 1 +2k k=0 





= ca 


(2 ( 72 (—806.682416158091940000 7) : \v ; 
oe a Waa a Ea EER =—-/=-¢= 
19.8691 (—5.33080422416592196710061457550000) . 


om 1 fo = : | | 
e+ dz -as.a| - (-1+3 ca) 


k=0 


Integral representations: 


[— 1 | 72 (—806.682416158091940000 x) +2z}) 7 
a a a 
19.8691 (=5. 33080422416592196710061457550000) _ 


1 2 
-2-¢ + 1661.96 [{ at] 
1+t- 





| | 72 (-—806.682416158091940000 x) 7 )) 7 
— | LO TT OTD eeeeeee_—_e_—_ceeese_ eo he LT _ = - = 
19.8691 (—5.33080422416592196710061457550000) 


27 
+] 2 
_9-— ¢ + 6647.86 | Vi-r at | 
0 


1 | 72. (=—806.682416158091940000 x) . \y : 
19.8691 (=—5.33080422416592196710061457550000) x . 
oo SIn(t 2 
—-2-¢+ 1661. 96( | Oat] 
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(1/27((72((-806.68241615809194 *Pi/ (19.86912679 * (- 
5.3308042241659219671006145755))))+2P1)))4%2-2-e+276 


Input interpretation: 
ae 
Ee [72 - 806.68241615809194 


r 
——————— SSS SSS ae 
19.86912679 anna 
zZ 
r|) —-2-e+276 


Result: 
4379.015411... 


4372.015411.... = 4372 


Where 4372 1s a value indicated in the fundamental Ramanujan paper “Modular 
equations and Approximations to 7” 


Hence 
64935 = et V2 — 24 4+ 97Ge—7V 22 =— os 
649524 = 4096e~"¥2? 4... , 
so that 
64(934 + 953°) =e" — 24 4 43720°-*V™ 4 ... = 644(1 + V2)? + (1 — V2)7}. 
Hence 


e™V22 _ 9598951.9982.... 


Alternative representations: 


1 | 72 (—806.682416158091940000 x) 


i | NN hace ich! 
27 19.8691 (—5.33080422416592196710061457550000) 
af 1.04546041134088715424 x 10° ° \) 


105.918 


2 
27} —-2-¢+276= 


1 
274 —e+| — |360°- - 
| 27 
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1 72 (=—806.682416158091940000 x) 
(ae | 


+27 
19.8691 (-—5.33080422416592196710061457550000) 
58 081.1339633826196800 i log(— 1) \) 


il 
2/74 —- e+(— [2 tog’ 1)+- | 
27 105.918 


(— 1 | 72 (—806.682416158091940000 x) )) ane 
ee =“ e4+276- 
19.8691 (-5. 33080422416592196710061457550000) 

1 72 (=—806.682416158091940000 x) . \) 
ee eerie, Reeieenilaien ian ee lal ee a: 
19.8691 (=—5.33080422416592196710061457550000) " 


2—-exp(z) + 276 for : | 


Series representations: 


il 72 (—806.682416158091940000 7) 
& Fe ees +2n| 2 e+276= 
19.6691 (—5.33080422416592196710061457550000) 


| 


_1 = l 
6647.86 | 0.0412163 + oe : —~ 0.000150424 x = 
| a tak mer 





1 72 (—806.682416158091940000 7) 
& eee +2n| 2-¢€4+276= 
19.8691 (— 5.33080422416592196710061457550000) 





= (-1)* l+k 
6647.86 . 0412163 + hp 7 ~ 0.000150424 . | 
= 


k=0 k=0 


1 72 (—806.682416158091940000 7) | 
—— (+2 2-€+276= 
19.8691 (—5.33080422416592196710061457550000) 


|-2+d2 ~ 415.491 ya -14+3)} cas) 
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Integral representations: 


1 72. (~806.682416158091940000 x) 
Ce Fre pr Speen +20] _2-¢4276= 
27 \ 19.8691 (—5.33080422416592196710061457550000) 


or iets) l ae 
2/4 =—¢+ 1661.96 | at} 
0 14+¢t 





1 | 72 (—806.682416158091940000 7) 2 
fa | 
27 419.8691 (=5.33080422416592196710061457550000) 


ar il | z 
974 e+ 6647.86 | Vi-r a | 
Lui 


| il | 72 (—806.682416158091940000 7) 
| Sa 7+ 
27 419.8691 (-—5.33080422416592196710061457550000) 


po sin(t) 
2f4—e+ 1661.96| | at] 
1) 


‘ya 
27} -2-e¢e+276= 





We note that, from the principal expression, after some calculations highlighted in 
red, we obtain also: 


1/4(1/Pi[-(1.23069 -2.17837* 10%-7*61364.3*(-172)+0.0552083*(- 
0.0135082*2.12919*10%5+48185.1-59984.5))]-1/sqrt2) 


Input interpretation: 


Lfl.. - 
; is [—(1.23069 + 2.17837 ~ 10° = (=172) » (=61 364.3) + 0.0552083 
aT 
| = 
(—0.0135082 » 2.12919 10” + 48185.1- 59984.5))) - — 
V2 
Result: 
64.0170... 


64.0170.... = 64 = 87 
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We have also: 


1/2[-(1.23069 -2.17837%* 10%-7*61364.3*(-172)+0.0552083*(- 
0.0135082*2.12919* 1045448185. 1-59984.5))]+8%24+3434+24 1/3 


Input interpretation: 


1 i r — F 
5 (- (1.23069 + 2.17837 «10° «(=—172) x (-61364.3) + 0.0552083 
F 5 
(—0.0135082 « 2.12919 10” + 48 185.1 - 59 984.5))) + a er! 
Result: 
495.601... 


495.601.... result very near to the value of the Phi frequencies Table 495.672 


Table 46 
PhiA(n/7) scale (octave = 4) 


# Phi(n/7) Frequency (HZ) 


1 1.0000000 306.342 
2 1.0711625 328.142 
3 1.1473892 351.494 
4 1.2290403 376.508 
5 1.3165020 403.300 
6 1.4101876 432.000 
7 1.5105401 462.742 
8 1.6180340 495.672 
9 1.7331774 530.945 
10 1.8565147 568.729 
11 1.9886290 609.201 
612.684 


Note. Author's calculation with data 
From Lange, Nardelli, & Bini (2013, 
p.3). © 


Table of Frequency System based on Phi 


1/306.342(1/2[-(1.23069 -2.17837* 104-7*61364.3*(-172)+0.0552083*(- 
0.0135082*2.12919*10%5+48185.1-59984.5))]+8%24+3%3+4+24 1/3) 


Where 306.342 is a value of the Phi frequencies Table 
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Input interpretation: 





1 1,, 7 
[= (-(1.23069 + 2.17837 « 10° x (—172) x (-61 364.3) + 
306.342 2° * 

0.0552083 (—0.0135082 2.12919 « 10” + 


48 185.1 — 59984.5)))+8°+3° 4 V2 | 


Result: 
1.61780339988947269119078419089539869933 13690302495299631786760389 


1.61780339988.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


In conclusion, we note that: 


1/2((-(1.23069 -2.17837%* 104-7*61364.3*(-172)+0.0552083*(- 
0.0135082*2.12919*10%5+48185.1-59984.5)))) 


Input interpretation: 


| eo _F 
: |—( 1.23069 + 2.17837» 10 © x (—172) x (—61 364.3) + 
0.0552083 (- 0.0135082 « 2.12919» 10” + 48.185.1-59 984.5} )) 


Result: 
403.34120807904597 


403.34120807904597 result very near to the value of the Phi frequencies Table 
403.3 


From these two CMB frequencies (see reference regarding the CMB data): 
387,21 


420,02 
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We have the following mean: (387.21 + 420.02)/2 = 403.615 result very near to the 
above value 403.3412....and also to the Phi frequencies Table 403.30 


From: 


FLRW Cosmology with Horava-Lifshitz Gravity: Impacts of Equations of State 
A. Tawfik and E. Abou El Dahab - ECTP-2014-09 - WLCAPP-2014-09 


We have that: 


Kk? = 87G/c* and A,, are Einstein coupling and cosmological constant. 


Po=1 and w=0.5, A1=0.9 


For HL gravity with detailed balance conditions, the field equations read [48] 




















é 2 A. 87G N 9 lay 2 y 
H* = — —p—Kka”? eek 45 
5 | ( 27 g P Re FoR ) aa 
ui 2 A. 41Gn Re 4 
- = — — —— (p+ 3p) - . 46 
a 3\—1 ( 2 3 (P+ SP)— on a 


3.2.1 Various equations-of-state 


At finite cosmological constant, the Friedmann equations read [48] 





ii 2 A, 40Gyn. . K? —_ 
- = = | 9+ 3p) --———}| . 56 
il 3A—1 2 3 lf P) oh. — (56) 
With continuity equation, this equation becomes 
«= 3n-1° *3@,-1)" @GA-1) A,GA-1)° * 7) 
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At w = —1/3, it results is 

















9 Ay 9 Ko 2 (16Gy) 20 — 
a FS oe = Aw(3 A — 1) - 3(3A — 1” ~ (A =| : (62) 
with the solution 
_. 2 Go + Fo — Fa ro f3 Go + Fy — Fy 9 pia 
- Ti c (« + WT +,/ai+ Ds + —, a ) : (63) 
where Fy = K7/{A,,(3.4—1)). 
For: 
Dy = A, /(8 A—1) 
Fy = 167 Gy po/[3(3A—D]+K*/[Au(3A-D)] 
F; = K?/[A.,(34—1)). 
Gy = - 
From: 
1 | (5. G+th-F Fy Go+h)—F 
In a? £ eo fs a, at a ee, a2 as 
2/ Do 2D»5 Do Do 





we obtain: 
1/(2sqrt((1.1056e-52)/(3A-1))) 
Input interpretation: 

1 


1.1056. 1077 
34-1 
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Result: 


4.75522 107 


l 


+A=1 


(a2+1/(2*((1.1056e-52)/(3A-1))))*((-2k)/(3A-1))+(16Pi*6.67408e-11)/(3(32- 
1))+«*2/((1.1056e-52(3A-1)))-(K*2/(1.1056e-52(3A-1))) 


Input interpretation: 





ee 1 -2« 160% 6.67408» 107" 
i ee — — oe = a. oe 
5, Llos6.10* | 31-1 3(3A-1) 

31-1 
: Ke 


1.1056% 10°" (3A-1) 1.1056 1077 (34-1) 


Result: 


2« (a7 + 4.52243x10°'(3A-1)) 1.11825x1077 
= 7+ 10 
3A-1 3A-1 


Alternate form assuming a, kK, and 1 are real: 


0.666667 « (a* + 1.35673 x 107° A -4.52243x 10°") 1.11825 107° 
A — 0.333333 1-3 


Expanded form: 


2a°K 





S3A=—1 
9044862 518 089 726 230993 936 993 213.082 285 197 812.048 068 608 x 


3A=—1 
27 134587 554269 177 363 753815 194723373951 786 375 863 661 248 «A 


= 
| 34-1 
1.11825 x 107° 


3A=—1 
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Root: 


1.87239 x 10-®° (-3.9365 x 10'* «a* + 1.78025 x 10 « + 2201) 
aa 


3 
K 


1.18095 x 10"? a* « — 1.30813 10° « — 6603 #0 


Root for the variable i: 


l 
A = —1.87239x 10-*° (—3936497948915 a* x + 
K 


17802541 375339 186 144 618 382436317 937 707 717 989 268 684 367 -. 


617186594816 « + 2201) 








Derivative: 
i 1 
—|- 2K (a* + 
fal 3A=-1 
4522 431259044863 115 496 968 496 606541 142598 906024034 *. 
| 1.11825 x 107° 4ak 
304 (3A — 1)) + ——————_ + 0/= 
: 3A-1 1-3 


Indefinite integral: 


[ TH — 19752 |(-26 : 
ees eee 16 7 6.67408» 10°" . 


+ 
3A=—1 3(3A—1) 


2 2 


1.1056» 10772 (3A-—1) 1.1056» 107°" (3A—1) 


0.222992a°x 0.666667 a « (1.35673 x 10° A — 4.52243 x 10°" 


A - 0.333333 A - 0.333333 
1.11825 107° a 


1=3A 
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Limit: 


1.11825x10°? 2«(a* + 4.52243x 10"! (-1+3A)} 
lim |0+ ——— = 
L—+teo | —1+3A —-14+3A 


~9.04486« 107! x 


sqrt[(a®4-+1/((1.1056e-52))/(3A-1))(K2)/(1.1056e-52(3A-1))+1/((1.1056e-52)/(3A- 
1))((-2«V/(3A-1))+(1 6Pi*6.67408e-11)/(3(BA-1))+(((K*2)((1.1056e-52(3A-1))))- 
(«2V/((1.1056e-52(3A-1))))a*2] 


Input interpretation: 





P l 

4 1,1056.10774 K 

We ee Wee ee, a 
3A-1 1.1056 « 107° (3A — 1) 








\ 


1 ~2x  167~ 6.67408» 107)! 


————— aa 
11056-1072 3A-—1 3(3A-1) 
31-1 





| as as | + 
ee ee Y | 
1.1056% 10°" (3A-—1) 1.1056 1077“ (3A —1) 


Result: 





9.04486 x 10°! x2 (a* 4 2.04486x10°" 
\ ee ~ 1.80897 x 10°" « + 


1.11825 10°" 
41-1 


Alternate forms: 


|= x 10°! x (a* (A — 0.333333) + 3.01495 x 10°") 
(0.333333 — A)? 
1.11825 x 107° 

1-—3A 


1.80897 x 10°" « - 
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aol = 


! 2 51 4 | 
||] ——— [«” (9.04486 x 10°" a" (3.A = 1) + 8.18095 x 10 
V \(a-1)? 


1.80897 x 10°" «(3A — 1)" + 1.11825 10” (3A — »)) 


Expanded form: 


+ 


{( 862518 089 726230993 936 993 213 082285 197812048068 608 a" x 
| JA-1 


947 —-6A+1 
81809537 971 144.425 210998 401 194 372594093 852 399 169983 402.616 -. 


926 120895 216 779 621 174490892798 165 277082078 150 656 «~ — 
18089 725 036 179 452.461 987 873 986.426 164570 395 624 096 137 216K + 
1.11825 x 107? 

3A-1 


Derivative: 


d 1 
da | | 34-1 
9044 862518089 726 230 993 936 993 213 082 285 197812048 068 608 
(a? + 
9044862518 089 726 230993 936 993 213 082 285 197812 048 -. 
068 608 /(3.1 - 1))- 


18 089 725 036 179452461 987 873.986 426 164570 395 624.096 137 216 
1.11825 10°" 3} 





K + 
3A=1 


(6029 908 345 393 150820 662 624 662 142054856 798 541 365 379072a" x”) / 


l 
(A — 0.333333) {| ———————— 
| (0.333333 —Ay 
3.014954 172696575 410 331 312 331071027428 399 270 682 689 


536 «° (a” (A — 0.333333) + 
3014954 172 696575 410331 312331 071 027 428 399 270 « 
682 689 536) — 
18089 725 036 179 452.461 987 873 986 426 164570395 624096 137. 
_ 1,11825x 107 
216 « — ————_ 
1-3A 
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From: 


4.75522 107 


2«(a* + 4.52243x10°'(3A-1)) 1.11825x107 
SSS 
3A-1 3A-1 





51 
9.04486 x 107! «+ (a + Snsaesx1 


| 1.11825 10°" 
\ 44-1 ee | 


~ 1.80897 x 10°" « + 


we obtain: 


(4.75522e+25)/sqrt(1/(3A-1))In((1.11825e-9)/(3A-1)-(2k(a’244.52243e+51 (3A- 
1))/(3 A-1)))+sqrt((9.04486e+51 «2 (a4 +(9.04486e+51)/(3A-1)))/(3A-1)- 
1.80897e+52 k +(1.11825e-9)/(3A-1)) 


Input interpretation: 


4.75522%10" (1.11825x10°? 2«(a* + 4.52243 x 107! (3A - 1)) 


- + 
3A-1 3A-1 








Gl 
9.04486 10° x? (a* + eas = | 


| 1.11825. 107° 
\ JA-1 11-1 


logix) is the natural logarithm 


— 1.80897 « 10°" « + 


78 


Result: 












486 x 10°? x? (a4 + 208RGxtO— | ee 


~ 1.80897 x 10°" «+ 


3A=1 | 2A-1 
4.75592 x 1025 lo pot __ 2x (a*+4.52243%10°! (3.A-1)) 
—_ 8 = 3A-1 
l 
{ 31-1 


Alternate forms: 


‘loo x 10°! «* (a* (A — 0.333333) + 3.01495 x 10°") 


(0.333333 — Ay 
sy  1.11825x 10°” 
1.80897 x 10 — + 


| ees | ee 2 
4.75523 % 102 log| 3.7275x107 -0.6666670"« _ g 


486x107! x 
1=0.333333 





1 | 7 
Peer [x (9.04486 x 10”' a” (3.1 — 1) + 8.18095 10”) - 1.80897 x 10” « 
V\ga-p 


2 ann? | | - og ei 
(SA=1) +1.11825x 10 ° (3A= 1)) + 4/9522 % 10 
1 
} 34-1 


: (: (-2.a* — 2.71346 x 10° A + 9.04486 x 10°") + 1.11825 x = 
og = 





A = 0.333333 


5.22414 « 0 | 
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1 


1 
3-1 
; 1 1 | 
| (0.04486 10” a? «* (3A —1)+8.18095x 10 «* — 
| 3A-1 YA(3A-1)? 


1.80897 x 10° «(3A -1)° + 





1.11825 10°" (3A »)) + 4.75522 x 10" 


ee a* x — 2.71346 10°" «A + 9.04486 x 107! « + 1.11825 107° 
pe ee ee 
4 A — 0.333333 


5.22414 x | 


Expanded form: 


ta 859999999 999 668 797977 562.617 195584 790462 698 881 O24 a? kK 
EN ee ee ee ee ee 


2A=-1 
1 

94° -6A41 

81 809 492419600001 939 746691451 152.868 616 100 660 505 947 303 -. 


388 788 355 687 621 749380 909 748 955 533 625 499451031 289856 
2 


kK = 
18089 700000 000 000 035 812.972.332 161513 655 933 168 787 652.608 x + 
1.11825 x =| 1 
qA-1 


J 31-1 


a* x 





2 
47552 199 999 999994 125 877 248 log] — a4 + 


9044859999 999 999 668 797 977 562617 195584790462 698 881 024 x 


3A=1 
27 134579 999 999 999 006393 932687851 586 754371 388096643 072 « A 
3A—1 


4 


1.11825 107" 
3A-1 


80 


Alternate forms assuming a, k, and Ad are positive: 


(P= x 10"! «* (a* (A — 0.333333) + 3.01495 x 10°") 


(0.333333 — Aj" 
1.11825 107" 


1.80897 x 10°° « 3, | + 4-78522% 1” ¥3A-1 
ale (0.666667 a* — 9.04486 x 10°! 1 + 3.01495 x 10°!) + 3.7275 x 10°" 
eg  —————————————————————e 
‘| A - 0.333333 
= 1)" re(3 A=D)4r) (27) 





iol 
9.04486 x 107! (a + ae 


1.11825 x 10°? 
20 ee | ae 
4.75522 10° V3A—1 6 TBS emt 
1.11825 10°? 2«(a* + 4.52243 x 10°! (3A - 1)) 


~ 1.80897 x 10°" « + 


34-1 34-1 
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Derivative: 


dl | 
dalWV{3aA-1 


9044859 999 999 999 668 797 977 562617 195 584 790 462 698 881 « 
024 «* (a* 4 
9.044859 999 999999 668 797 977 562.617 195 584.790.462.698 
881024 /(3A - 1)) - 


18.089 700 000 000 000 035 812.972 332 161513655933 168 787 652 -. 
1.11825 x _ 1 


+ 
SA-1 _ 
3 A=] 


| 1.11825 x 10°? 1 P 
47 552199999 999 994 125 877 248 log| ————-. - 2x (a" + 


3A=1 3A=1 
4 522429 999 999 909 834 398 988 761 308 597 /92 395 231 349. 





608 «+ 








440512(3A- ») = 


aK (6 029 906 666 666 665 559 713321 185 134215 120655 601 612357632a" x) | 


(a = 0.333333) 


I{e 014953 333 333 332779 856 660 592 567 107 560 327 800 806 -. 


178816 «* (a” (A - 0.333333) + 
3014953 333 333 333 444.470 658 485 025 044012 
231330946351 104)) / 
(0.399333 - aj" - 
18.089 700 000 000 000 035 812972332 161513 655 933 168 





1.11825 107° 
787 652 608 « — ——_ | — 
144 
1 
570 626399 999 999 963. 870 265 344 (A — 0.333333) aa \/ 
(« (-2a° = 


27 134579999 999 999 006 393 932 687 851 586754 371 388 -. 
096 643.072 A + 


9044859999 999 999 668 797 977 562.617 195 584 790462 698 ©. 


881024) + 1.11825 x 10°”) 


For 1=0.9: 


(4.75522e+25)/sqrt(1/(2.7-1))In(((1.11825e-9)/(2.7-1)-(2k(a’2+4.52243e+51 (2.7- 
1)))/(2.7-1)))+sqrt((9.04486e+51 K2 (a4 +(9.04486e+51)/(2.7-1)))/(2.7-1)- 
1.80897e+52 K +(1.11825¢e-9)/(2.7-1)) 
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Input interpretation: 


4.75522» 10”° fares 10°? 2x (a* + 4.52243 = 10° (2.7 = 1) 





~ + 
2.7-1 2.7-1 

J 2./-l 
) 51 2/4 , 9.04486-107! | 

9.04486 « 10°! x? (a4 + 2° TO) + dane te 


~ 1.80897» 10°° «+ 
a | 2.7 -1 


logix) is the natural logarithm 


Result: 





5.32051 x 10"! (a” + 5.32051 x 10"') x” — 1.80897 x 10” « + 6.57794x 10°" 4 


6.20005 x 10°” log(6.57794 x 10° *” — 1.17647 (a* + 7.68813 x 10”") «) 


Contour plots: 
Real part 
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Imaginary part 


1.0 


0.5 





Alternate forms: 
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« (5.32051 x 10”' a” + 2.83078 x 10°"*) « — 1.80897 x 10°*) + 6.57794 x10) + 


6.20005 x 10°” log(6.57794 x 10" — 1.17647 (a> + 7.68813 x 10°") «) 





5.32051 10" a” «* + 2.83078 x 10°” «* — 1.80897 x 10” « + 6.57794 x 107" + 
6.20005 x 10°” log(a> (—«) — 7.68813 x 10” « + 5.59125 x 10°") + 1.00763. x 10° 





~ 1.80897 x 10°" « + 6.57794x%1079 4 


,| (5.32051 x 10” a* + 2.83078 x 10°") « 


6.20005 x 10°” log|(—a> — 7.68813 x 10°") « + 5.59125 x 10° "”) + 1.00763 x 10 


Alternate forms assuming a and K are positive: 





,| 5-32051 x 10” (a* + 5.32051 x 10°") «* — 1.80897 x 10” « + 6.57794 x 10°" + 


6.20005 x 10°” log(1.17647 (a~ + 7.68813 x 10°") « - 6.57794 x 10°”) + 
1.9478 x 10°" i 


34 





| 5.32051 x 10"* (a” + 5.32051 x 10°") «° = 1.80897 10” « + 6.57794 x10") + 


6.20005 x 10°” (log( 1.17647 (a~ + 7.68813 x 10”) « — 6.57794 x 10°”) + iz) 


Series expansion at a=0: 
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2.83078x10 °° K 


~ 1.80897 x 10°" « + 6.57794x107" + 


6.20005 x 10°” log(6.57794 x 10°" — 9.04486 x 10” ‘) . 
7.29417 x 10°" a” x 
6.57794 x 10°" — 9.04486 x 10"! k 


(Taylor series) 


+ O(a") 


Derivative: 


a 
=v (5 320 505 882 352.940 043 367 283 894 540087 117777 641 389 686 784 (a° + 


dd 
5 320505 882. 352.940 043 367 283 894 540087 117777 641 389 « 
686 784) x — 
18.089 700 000.000 000 035 812972 332 161513 655933 168 787 652 * 
608 x + 6.57794 x 10°”) + 
62000483 322535474756 583.424 log(6.57794 x 10” — 1.17647 (a> + 
7 688 131000000 000516 015 078 399 174 139 989 356 129 462 
255616) «)) = ax 


[10641 011 764 705 880 086 734 567 789 080 174 235 555 282779 373 568 a” x) / 


(/(5 320505 882 352940043 367 283 894 540087 117777 641 389 686° 
784 (a + 
5 320505 882.352. 940 043 367 283 894540087 117777 «. 
641389 686784) « — 
18.089 700 000 000 000 085 812.972 332 161513655 933 168 787 - 
652.608 « + 6.57794 x 10°”)| = 


145 883 490 170671 686 108 577 792 / (6.57794 x 10’ — 1.17647 (a" + 
7 688 131000000000 516 015078399 174 139 989 356 129 462 
255 616) «)] 
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Indefinite integral: 


, | . 9 2x la? 44.52243.10°! (2.7-1)) 
5,_.{ 1.11825.10 2K ( , 
4.75522. 10° log| 22825 0 a c= a } 


—— 
] 


\ 7-1 





a 5] 
9.04486 107! i oars 52 (1,11825..107? 
= 1.80897 «10°*«+-""c_._ Ida = 
27-1 27-1 





- 1.88719 x 10° i) * + (1.20598 x 10° i) « — 4.38529 x 107" i} 





| j=—2 =. * ae Sk= ll, x 
(-a*-5,3205110°! |e? 43.4 e-1.23634x10°! 
Pf 5,.99051x107! 48 43.4«-1.23634x107°! 





| , -5.32051x10°! x7 43.4 x-1.23634x10°! 


y((5-32051 x 10"! a* + 2.83078 x 10°") x — 
1.80897 x 10 « + 6.57794 x 10°17) | 4 


a (0.333333 ¥ ((5.32051 x 107! a* + 2.83078 x 10") «* - 
1.80897 x 10°* « + 6.57794 x 10719) + 
6.20005 x 10°" log(6.57794 x 10°"? — 1.17647 (a* + 7.68813 x 10°") «) — 
1.24001 x 107°) + 


(9.53336x10" «-6,9332x10'" jan” Fe TT 








Ve ¥ 7.68813~107! .-5.59125x10714 


(assuming a complex-valued logarithm) 
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sqrt(5.32051x10451 (a%4 + 5.32051x10451) 0.284079%2 - 1.80897x10452 *0.284079 
+ 6.57794x10%-10) + 6.20005x10%25 log(6.57794x104%-10 - 1.17647 (a2 + 
7.68813x10451) 0.284079) 


Input interpretation: 


y (5.32051 « 10”! (a + 5.32051 » 10°") x 0.284079" + 
1.80897 » 10°" « (—0.284079) + 6.57794 - 10 '°) + 6.20005 » 107” 
log(6.57794 10°" + (a* + 7.68813 » 10°") « 0.284079 = (- 1.17647) 


log(x) is the natural logarithm 


Result: 





4.2937 x 10” (a” + 5.32051 x 10”) - 5.1389 10" + 


6.20005 x 10°” log(6.57794 x 10°" — 0.33421 (a~ + 7.68813 x 10”’}) 


Plots: 


(a from =1 to 1) 





_——e | (a from =6 to 6) 
Bow 2 | 


Alternate forms: 


V 4.2937 10" a” + 2.28447 10°" + 6.20005 x 10°” log(— 0.33421 a® — 2.56945 x 


10°) 


8/ 


V 4.2937 10°" a” + 2.28447 10'"" + 6.20005 x 10°” log(—a* — 7.68813 10”) - 


6.79516 107 


Alternate forms assuming a>0: 


V 4.2937 10° a* + 2.98447 10) 4+ 


6.20005 x 10°” log(0.33421 a* + 2.56945 x 10”") + 1.9478 x 10°" i 





4.2937 x 10” (a + 5.32051 x 10”") - 5.1389 10" + 


6.20005 x 10°” (log(0.33421 (a* + 7.68813 x 10”) — 6.57794 x10 °°) + iz} 


Property as a function: 
Parity 


even 


Series expansion at a=-6.03912x10<sup>12</sup>-6.03912x10<sup>12</sup> 
I: 


(7.33934 x 10°’ + 2.23007 x 10 #) - 
1.69626 x 10°" + 1.69626 1 


*° i) (a + (6.03912 10°* + 6.03912 107 i}) - 
(1.29022 x 10°” + 2.29536 10°” i) (a + (6.03912 10> + 6.03912 10° i)}* 
(9.81381 x 10° — 9.81381 x 10° i) (a + (6.03912 10°* + 6.03912 10° i))" - 
(5.24474 x 10 ’” — 1.86617 10” #) (a + (6.03912 10'~ + 6.03912 x 10° #)\" 4 
O((a + (6.03912 x 10°* + 6.03912 x 10°* #)}”) 


(Taylor series) 


E 
oa 
E 
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Series expansion at a=-6.03912x10<sup>12</sup>+6.03912x10<sup>12</sup> 
I: 


(7.33934 x 10°” + 2.23007 10° i) 4 
(1.69626 x 10°” - 1.69626 x 10°” i) | 
| 1a? aaynae & } sqm arlz .\\2 
(1.29022 x 10" + 2.29536 10 ”* i) (a + (6.03912 10° ~ - 6.03912 10°~ é}}" + 
(9.81381 x 10"" + 9.81381 x 10” #) (a + (6.03912 10°" — 6.03912 10°* #))° - 
(5.24474 x 10 ”” — 1.86617 10°” ) (a + (6.03912 10> - 6.03912 10° i})* + 
O((a + (6.03912 10'* — 6.03912 x 10°* #))”) 


(Taylor series) 


a + (6.03912 10* — 6.03912 x 10°* i}) + 


Series expansion at a=0: 


(1.51145 10°" + 0.14204 a® + O(a°)) + Im(a*) > 0 
6.20005 x 10°” ((118.376 + 3.14159 i) + 
eee : -105 _4 By \s 
1.30071 x 10°"* a“ - 8.45919x 10°" a” + O(a’) 
(1.51145 x 10°" + 1.9478 x 10°° i) + (other 
8.06444 x 10°’ a* + 0.14204 a* + O(a") 


Series expansion at a=-8.7682x10<sup>25</sup> 1: 


(1.59308 x 10”” + 1.9478 x 10°” i) + (3.63376 x 10” i) (a + 8.7682 x 10° é) - 
(2.07212 10°° + 04) (a + 8.7682x 10° i) + 
(0.00011338 i) (a + 8.7682 x 10°” i)” = 
(1.49975 x 10°” + 04) (a + 8.7682 x 10°” i)” + O((a + 8.7682 x 10° i)”) 


(Taylor series) 


Series expansion at a=8.7682x10<sup>25</sup> I: 


(1.59308 x 10”” + 1.9478 x 10°° i) - (3.63376 x 10” i) (a - 8.7682. 10° i) - 
(2.07212 x 10°° + 04) (a - 8.7682 10° i)” - 
(0.00011338 i) (a - 8.7682 x 10° i)” - 
(1.49975 x 10°"? + Oi) (a — 8.7682 x 10° i)” + O((a — 8.7682. 107 i}”) 


(Taylor series) 
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Series expansion at a=6.03912x10<sup>12</sup>-6.03912x10<sup>12</sup> 1: 


(7.33934 x 10°’ + 2.23007 x 10°” i) - 
(1.69626 x 10° — 1.69626 x 10“ :) (a - (6.03912 x 10” - 6.03912. 10!” i) + 
(1.29022 10°” + 2.29536 x 10°” i) (a — (6.03912 x 10" — 6.03912 x 10" ij)? 
(9.81381 x 10°" +9.81381 10” i) (a — (6.03912 x 10°* — 6.03912 x 10° iy — 
(5.24474 x ares igi 10°” i} (a - ie 03912 x 10’ — 6.03912 x 10" i))* + 
O((a - (6.03912 x 10°* — 6.03912 x 10°* #)}”) 


(Taylor series) 


od 


Series expansion at a=6.03912x10<sup>12</sup>+6.03912x10<sup>12</sup> 
i: 

7.33934 x 10°" + 2.23007% 10 £ 

ay 45 je 
(1.69626 x 10°” + 1.69626 x 10°” #) (a - (6.03912 x 10°" + 6.03912 x 10°" #)) - 
(1.29022 10°” + 2.29536 10°” i) (a - (6.03912 x 10" + 6.03912 x 10" ij)? 
(9.81381 x 10" ~ 9.81381 x 10”" i) (a — (6.03912 10° + 6.03912 10° *i)) = 
(5.24474 x iO" =F. gga 10" i) (a — (6.03912 10°" + 6.03912 10" i))* + 
O((a - (6.03912 x 10°* + 6.03912 10° #))”) 


(Taylor series) 


“ 


Series expansion at a=oo: 


2.07212 x 10°” a* + 6.20005 x 10°” log(-0.33421 a*) + : 


5.31792 x 10°" “Lyd 
cae im | 
cl 


\qenere lized Puiseux series) 
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Derivative: 


‘| 
— ( J (429 369 829 690 022.976 102335 312.974 045 250376876 213.403 648 (a + 


ad 
5 320 509 999 999 999 465 950013 290 566 902 640 362007 319 

019520) - 
5 138 903 886300 000 292 126 897 377 052.895 766.473 584 668 573 © 

696) + 62000500000 000000 313524224 
log(6.57794 x 10°" — 0.33421 (a + 

7 688 129999 999 999 886 311 931 367 062559 661770211491 * 
577 856))) = 


124001 000000 000 000 627 048 448 a 


se 
a” + 7688 129999999 999 886 311 931 367062559 661 770 211491577 856 
(858 739 659 380 045 952 204 670 625 948 090 500 753 752.426 807 296 a”) / 


[,/ (429 369 829 690022976 102 335 312 974.045 250376876213 403 648d" + 


2284 466 472564 063 785 614 722 329850514735 854407 623.425 « 
776 748 785 927 381 448 741501 195 120 762.040 760830485 929 «. 
656320) 


Indefinite integral: 


[(.v(5-32051 » 10°" (a* + 5.32051 « 10°") 0.284079" — 
1.80897 © 10°" 0.284079 + 6.57794 » 107!°) + 6.20005 » 107° 


log(6.57794 « 10°" — 1.17647 (a* + 7.68813 » 10°) 0.284079)) da = 
a (0.333933 V 4.2937 107 a* + 2.28447x 101 4+ 


6.20005 x 10°” log(—a* — 7.68813 x 10°") — 1.91953 x 1075) - 


(9.19744 x 10°" + 9.19744 x 10°"* i) y 1- (1.37096 10° i) a? 
Vy 1+(1.37096 x 10°*° i) a? 


F(i sinh” '((8.27936 x 10° "* + 8.27936 10° '* i) a) | -1. +0 i) / 


F F F 





4.2937 x 10°" a* + 2.28447 x 10’ + 
1.08727 x 10°* tan~'(1.14049x 10° a) + constant 


(assuming a complex-valued logarithm) 
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Fora= |: 


sqrt(5.32051x10%51 (1 + 5.32051x10451) 0.284079%2 - 1.80897x 10452 *0.284079 + 
6.57794x104%-10) + 6.20005x10%25 log(6.57794x104%-10 - 1.17647 (1 + 
7.68813x10451) 0.284079) 


Input interpretation: 


(5.32051 « 10°! (1 + 5.32051 « 10°’) x 0.284079" + 
1.80897 » 10°* x (—0.284079) + 6.57794 » 10°”) + 6.20005 « 10° 
log(6.57794 » 10°” + (1+ 7.68813 » 107") x 0.284079 = (- 1.17647) 


Real 


logix) is the natural logarithm 


Result: 
1.51145... x 10°! + 
1.94780... x 107° ; 


Polar coordinates: 
r= 1511445 160289999 833975 151 380956873 473 679656 155611 136 
| @=1.2887x10" 


Scientific notation: 
1.511445160289999833975 151380956873473679656155611136 x 10°! 
1.511445160289....*10°' =t 


For a= 6: 


sqrt(((5.32051x10451 (644 + 5.32051 10451) 0.284079%2 - 1.80897x10%52 
*(0).284079 + 6.57794x10“%-10))) + 6.20005x10%25 log(6.57794x10%-10 - 1.17647 
(642 + 7.68813x10451) 0.284079) 


Input interpretation: 


y (5.32051 « 10”! (6° + 5.32051 » 10°") x 0.284079" + 
1.80897 » 10°° « (—0.284079) + 6.57794 » 10°”) + 6.20005 » 107” 
log(6.57794 10 '° + (67 + 7.68813 » 10°’) « 0.284079 « (— 1.17647) 


log(x) is the natural logarithm 


92 


Result: 
1.51145... x 10°. + 


1.94780... x 107° ; 


Polar coordinates: 
r= 1511445 160289999 833975 151 380956873 473 679656 155611 136 
(radius), @=1.2887x10°- | 


Poaiie ie) 


Result: 


1.5114451602899998339751513809568734736796560155611136~= ig? 
1.511445160289....*10°! =t 


From: 
2GM a 
ty =ty4/1- ar) eee 
) re? - r 


(1.51145e+514+1.94780e+261) = sqrt(1-(2*6.67408e- 1 1*x)/(299792458%2)) 





Input interpretation 





2 6.67408 © 107)! x 


1.51145» 107! + 1.94780» 107° i = 
299 792 458° 


fis the imaginary unit 


Result 





1.51145 107! + 1.9478 10°° i = ¥ 1— 1.48518 10" x 


Complex solution 
r= 
—~ 1538 181 458416942584 033 767 111 261 284915 484 484 936671 1349168711 -. 
665 826612217 610608672 194 126488 057 390 579 144583 155090607 ©. 
340.837 192926 756 864 - 
396 449 746 231 039 142 290 793 440 272 648 396 787 768 337 145 959476 842 -. 
947 273. 462.428010821551 664 761 458 726 040 030211473 408 i 
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-1.5381814584169425840337671112x10%129 - 
3.9644974623 1039 142290793440272x 101041 


Input interpretation 


~ (1.5381814584169425840337671112 » 10°~~ | 


(3.96449746231039142290793440272 « 10°) i 


fis the imaginary unit 


Result 
~ 1.5381814584169425840337671112... x 10/2" ~ 


3.9644974623103914229079344027,.. x 101 ; 


Polar coordinates 
r= 
1538 181458416 942 584033 767 111199999 999.999 546 458 680 294 249 329. 
957 191477 543 440510863 073 764.888 546590847 216310 382804911921 -. 
436 154608 484 352 15), 
@ = —3.14159265358979323846264312554024587933430719976932447 | 


Decimal approximation 


1.5381814584169425840337671111999999999995464586802942493299... x 
1014 


1.53818145841*10'” =M 


From the above result, after some calculations, we obtain: 


(1+0.9568666373)((sqrt(1.53818145841*10%129)* 1/299792458)) grams 


Input interpretation 


1 
(1 + 0.9568666373)  ¥ 1.53818145841 «10 » ————— grams 


299 792458 
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Result 
2.560025623 = 10°° grams 
2.560025623*10°° g = Mass of the Universe 


Unit conversions 
2.560025623 « 10" kg 


5.6438904 x 10°" Ib 


9,.560025623 « 10°’ t 


Comparisons as mass 


~ UNIVerse Mass (=2*10°7" kg} 


it 


Interpretations 
Mass 


Input interpretation 


UnIVErse Mass 


Value 


= 2x10 kg 


= 2x10" grams 
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900 «low end for estimated mass of the universe (=3«10°" kg) 


Mass ~ 2 * 10°° grams 


~ 3x10" Ib 


Comparison 


= 500 «low end for estimated mass of the universe (=3 10°" ko) 


Interpretation 


Mass 


From the previous results, we obtain also, after some calculations: 
(27+ ((((V(10-2V5) -2)K(V5-1))))*2) * (((1.53818145841*10%129) / (299792458))) 
Input interpretation 


E —— 2-2) 1.53818145841 « 10’? 10!2? 


V5 -1 299 792 458 


Result 
1.38946230629... x 10/ 


1.38946230629....*10'** result almost equal to the value of Planck intensity 
1.388923 x 10'” , ice.: 
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And: 


((7+ ((((V(10-2V5) -2) ((V5-1))))(sqrt(2/3))))((1.53818145841*10%129) 
/(1.511445160289* 10%51)) 


Input interpretation 


V¥10-zv5 -2 1.53818145841 » 10/2" 
- | $$ 


v5 -1 1.511445160289 - 10°! 








Result 
748803315832... x 10"8 


7.48803315832...*10’° result very near to the value of Planck surface tension 
7.488024 x 10”, ice.: 





Fe _ fot 


lp \ hGs 
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Mathematical connections with some sectors of String Theory 


From: 


Modular equations and approximations to 70 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
6492 = e944 276e-"V™ _..., 
649574 = 4096e—7V 24 4... , 
so that 
64(934 + 952") = e"V™ — 244 48720 7V™ +... = 64f(1 + V2)? 4 (1 — V'2)"7}.. 
Hence 
em V22 _ 9508951.9982.... 
Again 
Gaz = (6+ V37) | 7)z, 
64624 = e™ V9 4944 276e77V™" 4 
G;4 = 4096e-™V3" — 
so that 
64(G24 + Gz24) = e™ V3" 4.24 + 4372077 V9" _ ... = 64{(6 + V7) + (6 — V37)5}. 
Hence 


e™V3T _ 199148647.999978. 


Similarly, from 





958 =. 
we obtain 
F ort 12 P 50 12 
fe ea ere as Hy — ! _ 4/9 
64(g24 + go24) — eo V58 _ 24 4 4372e~7 V8 4... — 64. a 4 aa 
Hence 


e™V88 _ 94591257751.99999982 . 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


a ge i et caer aaiels 
YE 


of | 2B) 9/2 nWh\O1LoR®) a 
h? (> £. —_ 20) ee 2(8-p)C+26, @ 


i6fe oO" a — 
(7 — p) 


, ¥ h? Hi se cece 
(A - — ke~?4 — 16(p + 1) (: —p _ coon e 28—p)C +285 sty) 


we have obtained, from the results almost equals of the equations, putting 


4096«""%' instead of 


o—2(8-p)C+2By ¢ 


a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, 6g and @ correspond to the exponents of e (1.e. of exp). 
Thence we obtain for p = 5 and fz = 1/2: 


e C+ = 4096e-7V18 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+@ is equal to - 


mv 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 
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For 


exp((-Pi*sqrt(18)) we obtain: 


Input: 


exp(-m ¥ 18 | 


Exact result: 


37240 
i 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10° 


1.6272016... * 10° 


Property: 


=J ig i rE 
e **" is a transcendental number 


Series representations: 


ee E12 
— rv lf r™ Gok ‘af 
_rv¥ 18 mW de Soe ea 
ts = £ 


(-2) Pak 


ous Vv 18 =&€xp -r¥ 1? 3 let 


k=O) 


"  Eieg Res 1; 17" E>. - s|T(s) 
—nv 18 ; a 
. my 18 — exp|- 


ZW 
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Now, we have the following calculations: 


eC = 4096e—7V18 


e~™V18 — | 6272016... * 104-6 


from which: 


*_ e-6C+b = | 6272016... * 104-6 
4096 


0.000244140625 e~6°t+? = e-*V18 — 1 6272016... * 104-6 


Now: 
nie) = —13,328648814475 = —nV18 


And: 
(1.6272016* 10%-6) *1/ (0.000244140625) 


Input interpretation: 


1.6272016 1 
10° 0.000244140625 


Result: 
0.0066650177536 


0.006665017... 


Thence: 
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0.000244140625 e~°°t¢ = e-tv18 


Dividing both sides by 0.000244140625, we obtain: 


0.000244140625 — _6cig _ 1 =h16 
0.000244140625 ~~ 0,000244140625 


e~°©t? = (0066650177536 


((((exp((-Pi*sqrt(18)))))))* 1/0.000244140625 


Input interpretation: 


] 


aoa i —<— 
p| ry 18 | 0.000244140625 


Result: 
0.0066650178S... 


0.00666501785... 


Series representations: 








ex (-rV¥ 18 18 | ry 
ca a ah = 4096 exp _a 17 Sir 2 
0.000244141 = ke 
exp(—a V¥ 18 | = 1) ae ale 
———_—. = 4096 exp} - 17 
0.000244141 P|-* V — i 

— cm =5 | f 1 _ . : 
exp(-mV18) m Hjag Res, 1, 17° N-; s)T(s) 
——____—. = 4096 exp} - =__ 
0.000244141 oNn 
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Now: 


e~©©t? = ().0066650177536 


] 


scala 18 a 
P| vy 18 | 0.000244140625 — 


—-1yv 18 | 
0.000244140625 


= 0.00666501785... 


From: 


In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 
-5.010882647757... 


-5.010882647757... 


Alternative representations: 


log(0.006665017846190000) = log, (0.006665017846190000) 
log(0.006665017846 190000) = logia) log,,(0.006665017846190000) 


log(0.006665017846190000) = —Li1(0.993334982153810000) 
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Series representations: 


* (-1)* (-0.9933349821538 10000)" 
log(0.006665017846190000) = - 5" ——— 


k=] 


arg(0.006665017846190000 — =| 
—— eee + 
2H 


= 1)" (0.006665017846190000 —x\" x“ 


logix)- i fo 
k=l 


log(0.006665017846190000) = 2: n| 


arg(0.006665017846190000—-2z9)). (1° 
log(0.006665017846190000) = naan aed log| — 
iT 
arg(0.006665017846190000 — za) 
2a 
* ¢-1)* (0.006665017846190000 — zp }* zo" 


kk 








2g - 


log(Zo) + log(Zo) — 





g 


gel 


a 
Il 
_— 


Integral representation: 


“CLOOB6650 17846100000 | 
log(0.006665017846190000) = | at 
uw ] 


In conclusion: 
—6C + @ = —5.010882647757 ... 
and for C = 1, we obtain: 


d@ = —5.010882647757 + 6 = 0.989117352243 = 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 
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a 


e > e 











V(g-1)V5 - +1 i 
1+ : oF 
e 
1+ 
1+.. 
a: en 75 
ie —] -— 5 0.9991 104684 
e 
9! tan 
be (pis? -1 1+ ——_ 
Pi 
1+ 
1+... 


(http://www.bitman.name/math/article/102/109/) 





The mean between the two results of the above Rogers-Ramanujan continued 
fractions is 0.97798855285, value very near to the y Regge slope 0.979: 


vw | 3 | me = 1500 | o979 | —0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))41/512 


Input interpretation: 
_ 


519 —_—_—— 
\ 139.57 
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Result: 
0.990400732708644027550973755713301415460732796 17855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 





25 e*5 
—_ zs ©. ° aa eee 
es ee aah 
14+4,/p°4/5? -1 iA 
e-tavs 
1+ 
1+... 


From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 








We have: 
20 
h? | , 
= = ) +. 5 Pe? (2.7) 
For 
T = ig 
c= 1 
we obtain: 
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(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1-1/3* 16/(P1)*2*e%(2*0.989 1 17352243))))) 


Input interpretation: 


7 ec MBE] 1Lia52243/2 





sy 


e 


| 
l ty 1- : 16 p20.989117352243 


Result: 
0.83941881822... - 
1.4311851867... : 


Polar coordinates: 
r = 1.65919106525 (radius §@= -59.607521917° (ancle 


i 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = Ce es = 1164.2696 1.e. 1.65578... 


Series representations: 


?) eo 8911 73522430000/2 


—_—_—_——r—re—e—_———o 
l6e 0.9897 1 73522450000 
il T l — a 
\ 3~ 
7 
9 9940455867612 15000 
ae 
; l6el 278234 7044 86000 hn 3 wk al O78234 704486000 ,—L | : 
i os  saslel oa | 
\ 3m k=0 116 72 . 


7) e S891 173522430000/2 


l6e* 0.989] ] 73522430000 
i. /jeerererer 
. \ 30° 
7 
7) pb 45586" 61215000 
Pe (2% (_£ 278234 7044 86000 y(-) 
1 7 L6el 2 78234 7044 86000 cam | 16/ | e: 3 ke 
\ 30° Pas Lt 


y po 8911 73522430000) 2 


| 2. 0.98911] 73522430000 





| L6e* 
1+,/ 1- 
\ 35 
’) pl 4455867612 15000 
, ] 278234 7044 86000 
-; Li lie 7 Kk 
ills Pas i 
From 
h? 
320 CO 
we obtain: 


e(4*0.989 117352243) / (((1+sqrt(1-1/3*16/(P1)42*e4(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 1 17352243 )))+5* 16/(P1)42*e4(2*0.989 1 17352243) | 


Input interpretation: 


et 0.9891 17352243 


io 


OO 
1 16 Oso1l1lyT ; 
[1 4 y 1 = : = e O.S8C 117352245 
oo 














a 2 1 n 
AD 1 4 | 1 _ 1 16 eo O.S88°117S52245 1 [= 16 ae 0.8811 Fs52245 
Y 3 x : 
Result: 


2O.84107889... - 
20.34506335... i 


Polar coordinates: 
r = 54.76072411 (radi 8 = -—21.80979492° jane 


i 


54.76072411..... 
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Series representations: 


| 16 a 0.0891173522430000 5 16 e 0,.9891173522430000 
43 }14.) 1 —. —_—_———————__ | +. —___- 
| \ 3x° 1 


| ? 
| } v7 
16 ee 0.98911 73522430000 


4. 0.98911 73522430000 ! : 


\ 8x 


9 AQ 4 OS 4704115458000 , 3.0564604ns807T2000 2 | 3.0564Fo04nso7T2000 2 
e +Zle x tle 7 


| 16 »1978234704486000_ a. 3 9 1978234704486000 \-k y 1 / 
rr Si | 
|, { Sern Ail 
\ re: a 16! x k 


| - 
16 e 0.98911 73522430000 5. 16 e 0.98911 73522430000 


| 
42 |1+.| 1 — ———_——__ | + 
Pop 3x x 
—— 
l6e- 0.9891 173522430000 i 


| 
[Py a4 


“a 0.889] 173522430000 " 14 


a OS 4704113458000 3.0564604n807T2000 2 | 3.0564604n807T2000 2 
2 |40 ¢ +2le x tile ie 


| ; 16 e 1: 97823470448 6000 ) [- - \ (- “” ——— ae (- ; |. | 
\ 3 x2 7 k! / 


D cote Saeawaae nace 3k y_ ef 978234704486000 )-k » 1) 7 
———— > - ie : ek 


16 = 
a |1+,| x 


\ k! 


3x7 = 
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| | | 16 e 0 .O80O 1 173522430000 5 16 e* 0.08801 173522430000 | 
43)1+,) 1 ————_—__ ere LLCS 





T 
\ 3x r 
4 
| 16 2 0.88911 73522430000 
4 0,.9891173522430000 | / I, £ 
e Pie 
\ 3° 


5. S34704113545 8000 ' 3.556460408072000 2 : 3. 25646040 8072000 
ple. +zle vr t+eZle 


16e@l 9 8234 7044 86000 ve 





a he. — (“1 a (1 7 an2 — Zo | zor / 
V 20 2 | 
we (1k (1), (1 — AeA BION oak) 
Ney ¥ LL: an 
- V 20) 2 . u 





tor jnot (7, €R and - 


From which: 


e(4*0.9891 17352243) / (((1+sqrt(1-1/3* 16/(P1)42*e%(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 


1/3* 16/(Pi)42*e4(2*0.989 1 17352243)))+5* 16/(P1)42*e*(2*0.989 1 17352243) ]|* 1/34 


Input interpretation: 


Py 


1 16 16 1 
49/14 foo Pa 0.9891 17352245 25% — = 0.989117352245 a 
eos: 34 


e O.989] 1 /3502245 






a: 


a 
1 — 2 ye 16 p2*0.989117352243 | 
3 


Result: 
1.495325850... — 
0.5983842161... i 


Polar coordinates: 
r = 1.610609533 (radius), @ = —21.80979492° (ancle) 


1.610609533.... result that 1s a good approximation to the value of the golden ratio 
1.618033988749... 
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Series representations: 





16 e 0.9891 1735922450000 


312 , 2 





- lobe 0.9891] 1735224500000 


42)}1+,/ 1=- 





16 e 0.9891 17352245000) 


37 





Py 0.9891 1735224500) / 1— 


34 )1 +. 


ore Pia a aL a a pre eed pa a 


40 


+ 2] 


+ 21 





16 p78 234 704486000 im 2 yk | oF 78234 704486000 | | 1 | 
(Sly ay 
| 3x7 oN 167 | nr k 


















7 

16 e1:978234704486000 cog \p ¢ ,1.978234704486000 \-k ¢ 1 
Fax 1+.) —=———— yy Gy — 2 
31° eas | Pa k 

16 2" 0.9891173522430000 B16 e2” 0.9891173522430000 

42)1 +. —$—$—$ $$ _______—_- “7 pe 

37 a 
| 7 
16 2" 0-9891173522430000 
4.0.9891173522430000 | /|., i 7 
£ / 3411+ .( 1 — —_— — — 
| 37 
AQ @b334704113458000 51 .3.956469408972000 2 44 ,3.956469408972000 _ 2 
3 k pl 978254 704486000 = 1 
anaes A sa 3 
3 n° ry k! 
. . . 34k | 1.97 8234704486000 ,_- 1 7 
; 16 e1-978234704486000 (-*) a a (-), 
yar |l+./ -——————— » 
\ 3a” k! 
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16 e 0.9891 17352245000) 


31 


4 


e' srs 1+ ‘ 


93-4041 134580000 


40) ¢ +2le 


~ (- 1 (- l6e 


wz) 


k=0 


ee 


0 (-1)* (- 


1— ie 
L7 x lei a 


tj alll -~o< si 
{ 


fOr (MOC (Fy € 


Now, we have: 





~, 40 
A~ > 


= 0.989117352243 





3.99D409408 97200) 


5 l6e" 0.98911 73522450000 


x 


16 Pe 0.9891 173922450000 


37 





1 — 


, 2.956469408972 000 
x +21le 


L.o7 8234704486000 
tar" 
k! 
be L.o7 8234704466000 


3n° 
k! 


k op: 
- Z| |) 


(2.10) 
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From 





we obtain: 


((2*e*(-0.989117352243/2))) / 
((((1+sqrt(((141/3*(4Pi*2)/25*e4(2*0.9891 17352243)))))))) 


Input interpretation: 


 ¢ 0.980] 17352243/2 


| 
: i i l 7 oso117 
L+) 1+ : & (4.7) ¢ 0.080117352243 


Result: 
0.382082347529... 


0.382082347529.... 


Series representations: 


a. 0.9891 1 73522430000/2 
: = 9 i pb -49455 867612 15000 
=a} 


| = 

| (4n7)e" 0.98911 FsS224350000 

1+ \ 1+ ESS 
axaa 


a Oe 


| 4 ph:978234704486000 2 oo 75 yk nanesaeseaaucacy Ge 
*\ 75 ait “] 
k=O 








5 p0.9891173522430000/2 | 
e _9 i -0-40455867612 15000 
=2/) 


(4 n*| e- 0.98911 73522430000 


liy 1 + ae 
| ¢ maaaesoetaiean AF re 75 \e LOTE234704486000 2 ,—k 1’ 7 
\ 75 ra 7 
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1 2 0.98911 73522430000/2 


| fag \er 0-9 8911 73522430000 
a rr 
2 
4 pl BFR 234 704486000 2 vk ' 
EQ | 


y 1) 
CIF (-2} a 75 


0.4045586761215000 i Ye 
£ Ll+WV¥Z > 


for (not (zo eR and - 


From which: 


1+1/(((4(2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e*4(2*0.989 1 17352243))))))))))) 


Input interpretation: 


l 
1+ , 
0.986 735224 3/2 
4 3 OSL] FSS2243/2 
— 
14) 147 (55 (477 je 0.98911 7352243 
Result: 


1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 


following Ramanujan’s class invariant Q = C5 er = 1164.2696 i.e. 


De 2 oe 


Indeed: 
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_ 41/4 
Gos = P'AQU® =(V5 + 2)'° (% 4 (VT01 + 10)*/4 


x (cas0v5 + 29V'101) + 





Thus, it remains to show that 


(1305+ 29101) +1/ 169440 + 7540505 = : 





which is straightforward. LI 


3 
(nae eee) = 165578... 





Series representations: 


i 


4 (2 ¢-0.9891173522430000/2) 


rs -reR— OO ——nSW OOo —_——— 
| i4 r= \ c= 0.989] 1] 735224 30000 
1+- . 


My 3.25 
0.49455867612 15000 sgaissuauaauiete 
1 7 l 0.4045 5867612 15000 | 4 etomzeerosatoon 52 
+, +35 # | ss: 
: 8 \ 75 
mm | 1 
Ss" (= } ( 1.97823470448 6000 sil = 
oe le T 
4 LE 


k=O 


| ] 
LA = ee 
4 (2 0.98911 73522430000/2) 
—— oS OS 
| (472) e2 © 0.98911 73522430000 
14, {| 14-—___—_—__—_—________——_ 
*y ° 3625 
pf 49455867612 15000 


l 
1 4 —?7 © 7p 9455867612 15000 
8 8 75 


A pl 97823470448 6000 1" 


754% ¢ 1, ; 
- (- 2) l o 197823470448 6000 n2\* (-2 ) 


k=O 


el 40455867612 15000 


1 
1 + ——______________ = 1+ ———___——_ + 
4 (2 «0.98911 73522430000/2) g 
| i 
[4 n2)e2 0.9891173522430000 
“yo 3225 
ok a 1.978234704486000 _2 os 
. 1 +4 I = 
l — » (-1 (-<), (1+ + — Za) 2" 
= ,0-4945586761215000 ,f y alk} 75 
8 ke! 


k=O 


And from 


h2 »—4o 


32 ——— 
c + /1 + 4629] 


we obtain: 





e(-4*0.989 1 17352243) / [1+sqrt(((1+1/3*(4P1%2)/25 *e4(2*0.989 | 17352243)))|47 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243)))- 
13*(4P142)/25*e*(2*0.989 1 17352243)] 


Input interpretation: 


. 4-0. S891 1LTsa22435 


[1 + i 1+ : (2 (4 57)) ¢290.980117352245 | 


Fe 7 : Le 1 (— (42°) |e" 0.989117352243 49 (= (42°) |e" 9,989117352243 | 
YO glas*  % 25° 


Result: 
—0.034547055658... 


-0.034547055658... 
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Series representations: 


| 2 0.9801173522430000 
alta. ' = -= 4. x2) 13 92 0:9891173522490000 
| (4 7?) e ° 0:9801173522430000 j 


ne 0.9891 173522430000 ! 1+ [14 ! 
| 3% 25 


\ 


| , 7 
_||49|_25 p L.O7823470448 6000 Pa ne 646040 8972000 = 7 


| A ol 97823470448 6000 a 


95 P 1.07823470-448 6000 | 
\ 75 


% air 1.97823470448 6000 “y+ 
€ iT 


du 


1.978234704486000 2 0 | 
| ae a. =} oes 2 | 


{ 5.347041 13-45 8000 
| 25 £ 


| 


> a De 


7 


Se ha js 


¥O = 4 


ak 
-—— 
2 0.98901 173522430000 , 
|} (4a*)e Jt (4 x?) 13 92 *0.9891178522490000 
25 
es ee ee ee eS ? 
(47) e7 0.98011 734522430000 


42|1+,/14 
ai x25 


1.O7823470448 6000 3.O56460408972000 2 
—||42 |-25 2 +52¢ r 


So 
A pl 97823470448 6000 a 


. | 
ie 1.97823470448 6000 | 
\ 75 

1 


kc —K 
S| | 1.07823470-448 6000 x | =! 
Ztk ! 95 9.93-4-70-4113-45 6000 


i ri 
2 en Se |) 
k=O 

k 7en34" =; 
( =| (el? 823470448 6000 ec (-), 


-—————— 
1.O7823470448 6000 oa | — 
| 4¢ ia 3 


1+,| ——______ : 
\ 75 = k! 
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(4 x7} e* 0.8891 173522430000 


) fe ae ee 
AQ}14 | 1+ oe (4 2° | 13 a 0.9891 173522430000 
\ 25 : 


oxdZ5 


i. co as Wa nuuen consonance 
_A.0.98901173522430000 | | [4x7] e 0.9891 173522430000 
e Oo Altaf. —_—_— <_< 
i 3 «25 


1.07823470448 6000 . 3.S56450408072000 2 1.07823470-448 6000 
—||42 |-25 e +527 ¢@ x —-25¢ 


| ak if 1) i] 4 el 9782347044 86000 r= 7 wie =" 
fe, > nae = Alas 
ae ki! / 
=f) 


si 9.934704113-45 8000 


— « (-D* (-2) (1+ ree - zo) ask 7 
l+¥ Zo 2, a 


k=O) 


From which: 


AT *1/(((-1/(((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))])))))))) 


Input interpretation: 


Sih ar ie pe tO. 989117352243 
47)-|1/ 1) SS 
| q 
, oF ee \ _.260,.980117352243 
p+ Ja-2(2 (4n”)) | 


42 1+ 1 + L (— (4n7)) <4 0.989117352243 _ 
Yo gla. 


7 


13 (— (477) <4 0.989117352243 
20 | 


Result: 
1.6237116159... 
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1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


Fs ee 
| (4 x7 | eo 0.0891 173522430000 


Pa ee re 


_|4a7 /4 | et 0.9891173522430000 | 45 | 7 
fd \ ax25 


a (4 - | 13 “ 0.9891 173522430000 i 
25 : / 
a 
(4 x7) e 0.98911 73522430000 
+) Ll + —M—£.__H — 


\ 3.25 
1974|-25 pb 97823470448 6000 Pay. po en b46e40 8972000 ao _ 


-————————— 
1.O7823470448 6000 
9G , 197823470448 6000 | 4e x 


\ 75 


— (79 + 1.07a234704486000 _2)-k 
D7 | « ") 


} 5.93470411345 8000 
| | 25 e 


| 


k=O 


Se hg 


A pl 97823470448 6000 qr om 


1+,| 


\ 75 


fo } (eeliatledilea z: \* 
4} % 


ee ee 


k=O 
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(4 p2) 2 0:9801173522490000 


-|47 /1/ _-# 0.9891173522430000 | 45] 4, | 7” 


ox 25 


~ (4 x} 13 Pe 0.98911 73522430000 i 


| |e" 0.8891 173522430000 


LA Le —— = 
i 3x25 


7 7 
1974]-25 er 823470448 6000 +59 p23 646040 8972000 x = 


i rer 
| 1.07823470448 6000 
1.97823470448 6000 | a 
25 @ 12 eens as 
\ 75 
7 k& ; P 
5 (- 2) (ee x2)* (-+) 
ey MA NK I 95 pi 93470411945 8000 
ke! 


k=0 | 
| | | 75\K » 1.07823470448 6000 Se a 
| 4 pl-978234704486000 2 aru, (e x | ee 

L445] i L,) 


\ 75 = k! 


x |e" 0.9891 173522430000 


ee er 


_|47 iy i e 4 0.9891173522430000 | 49 | 4, 
a; \ 3x25 


oe (4 x | 13 Pe 0.98911 73522430000 f 


7 
| (4 p2) 92 0.9801173522430000 


1+ 1+ 28 — 


1 1.O7 823470448 6000 3.956460408°072000 2 1.O7823470448 6000 
1974 |-25 e +527 ¢@ yr —-25be¢ 


| . 1.978234704486000 _2 k 
1 4 
« (-1)° Pak (1 = 75 : - 20 Zo 
ai , / 
/z0 >, 7 25 
k=O) : 
§.93470411345 8000 
1.978234704486000 _2 ko 4y7 
k ( l ( 4¢ I -k 
or (—1)" (—=], (1 + —————— -29| & 
| lcs 2h 75 0} 0 
1+ ) 20 ki 
k=O) : 
for (not (Zo €R and -w< z9 S$ 0} 
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And again: 


32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|%7 * 
[42(1+sqrt(((14+1/3*(4P142)/25*e%(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))])))) 


Input interpretation: 


op #0.989117352243 
32 


OF 
, 


; TT 
Lyf l fa _2y) O80117 
+ y 1+: ie [4.x )) e° 0.989] 17352243 | 


a(t. fis ; (— (4°) * ie 13(— (42°) _200.980117352243 | 
| Wo slaps 5g (4) 





Result: 
—~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... 1s very near to the value of Cosmological 
Constant, less 10°” , thence 1.1056, with minus sign 
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Series representations: 


[ a) 2 -0.9801173522430000° 
25 o4 0.9801173522430000 49\14 | Pe i si aaa 
\ 3x25 


/ 


= (4 x* | 13 e 0,989] 173522430000 f 


[— 90 er ee 


(4°) e7 O.9891173522430000 | 


SS ar — 


T oO OF 
1344 |_235 Ped. 823470448 6000 eo a 5 h46040 8072000 eS _ 


a ee 
1.07823470448 6000 
95 ¢)978234704486000 | 4 ¢ nr 


\ 75 


,} (= y ace x \* | 
k=O 


I, : 
| 1.97823470448 6000 on 
| c. icaiaiias i |= } genera we * | | 


f 5.034704113458000 
| | 25 @ | 


ae oe ae 


eee 


1+. 
\ 75 a\ 4 
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ao 0.9891 1735224350000 AD le | 1+ ! 
\ 3.35 


2 (4.7) 13 &* 0.9891173522430000 ||| / 
20 | ; 


(4 — | e 0.C89° 1173522450000 
1+./ 1+ —Mm —__ |! = 
\ 3.25 


1944/95 e L.O7823470448 6000 452 en 2a bsbe40 8872000 _ 


1.27 823470448 6000 
1. 278234704448 6000 | 4 etommseraastona 52 
25 ¢ ee 
\ 7 
l 


- (- 23)" (e1:978234704486000 2)-k (2) 
! El] || og ,.5.934704113458000 


2 


a\ 4 
Sy 


=O 
| | | 75 \K ) 107823470448 6000 - jf 1 
pogroms ; ara (e x | aol! 


k! 


7 


1+ : 
| \ a k=0 


| (4,2) 2 0.9891173522430000 


35 07° 0.98911 735224350000 AD 1+ | l+ / 
\ 3.25 


i (4 x} 13 Pe 0.98911 73522430000 ! 
95 i; 


7 
(4 y2) 92 0-9891173522430000, 


1+ )t+ =r 


1.07823.470-4448 6000 3.0564604n8072000 2 1.07823470-448 6000 
1344 |-25 e +527 @ x —25e 


el 978294 704486000 2 kg 
ra 20 2 


« 1 (-2) 12ers 
V zo 3 2 tk 7 75 / 95 
k=O ° 
5.934704113458000 
1k a) (1 _4 ——re re zo) zak 
1+ Zp > 7 
k=O ° 


for (not (Zo €R and -»< z95 0) 
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And: 
-[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|*7 * 


[42(1+sqrt(((14+1/3*(4P142)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e4(2*0.989 1 17352243))]))))]A5 


Input interpretation: 


3 —4 0.9891 17352245 











—|32 | - a 
1+ i 1+ a1; a = (4x°)e p2'0.989117352243 
l l af | oF 
c af | 1+ 4 5g 4)? 0.989117352243 _ 
ge! Tt en 
[= (427). 9891173522 
Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gsos/G1o1/5) = 1164.2696 ice. 1.65578... 
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Series representations: 


Fak San eae ineanons: 


| (4 x) 2 0.9891173522430000 
+,| 1+ 


\ 3x25 


—4 .0.9891173522430000 
—|| 32 e 427 \1 


1 Ape eee / 
a6 , / 
——_—_—____________—_ 


| (4 a2) @7 *0.9891173522430000 
1+,/1+ : 


Vo BBE 


i a2 ea 
| | A, L.OT823470448 6000 a 
4385 270057 140 224 |-25 +52 ¢ 9782844486000 52 _ 95 \ as 


5 

oe 1 \ 

3 (= y ( Love2347044e6000 2)\-* | = | / 
ete ri a 2 

io 4 EK, 


re 
| A pl 97823470448 6000 


7G GIe eo 14+ | 
\ 75 


2) 
‘ (ey L.OF823470448 6000 2 | | 
€ aT 
4 


& 
Pe od pe 
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| nx} 2° 0.98911] 73522430000 


32 et *0-9891173522430000 Jagla4 144 | 
ox25 


1 (4 x} 13 Pe 0,089O1173522430000 } 
95 / 


7a 
| (4 92) 92 0-9891173522430000, 


oe 
* ° 3.25 
| 4 pl 978234704486000 2 
25 .| 


4.385 270057 140 224 |-25 +52 @ 77823470448 6000 | 2 \ 75 


(- se \ (e 1. 97823470448 6000 yh e ! ) 5 | 
| 


y 
b=0 k! 
0765 695 ol? 78234704486000 |. | | 4 9} 978234704486000 2 
\ 75 
35 


7S ¢ Lovezs47044e6000 2)-k (1) 
( ral le ) | ah 


s = 
k=0 k! 


Pome 0.08911 73522430000 AD 1+ 114 
\ 3.95 


ae (4 x} 13 Pe. 0.S891 173522430000 i 
25 | 


Fy 


| 
1+,/1+ Ta0E 


\ 


4A 385 270 057 140 224 |-25 452 @ 9782347480000 72 
| [- 1" 4 ol 78234 7044 86000 r= i ft 
or (—1) eel [1 + a2 — 20 | Zo 
| 


25m ) = 
=O) ° 


9 765625 e¢ 19, 7823470448 6000 
a5 


1.978234 704486000 _2 is ! 
rl “d 
+= —— — Zo Zo" 


te Pak (1 | 75 
1l+-¥ Zo = 
k=O ° 


tor (mot (Zzg€R and —-o 
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We obtain also: 


-[32((((e*(-4*0.989 117352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


po 400.989117352243 
— |}32 


Fr 


, TTT 
| fla 2) 2 79599 
\ 1 4 y 1 +2 = (4x7 )}) 0.989117352243 | 


ala 4 : 
| x "3 


1 2, 20,.989117352243 
[4x° |le - 
25 7 ‘ 





13 (— (42°) 2 0.980117352243 
Loo : 





Result: 
a) 
1.0514303501... : 


Polar coordinates: 
r= 1.05143035007 , @=-90° 


1.05 143035007 
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Series representations: 


[ee 
(4.n*) ee 0.0891 173522430000 


ao 0.9891 173522430000 AD iy: l1+ 
\ 3.25 


! 


=| 4.x”) 13 2 0:9891173522430000 | 


—. ee 


| (4 a | ee O.88O 11 ¥ss22430000 


ee re ae | re 
‘yO 3.25 \ 
-—— 
OF 60 
95 _ 59 »)978234704486000 2 | or | 4 p 197823470448 6000 _2 
\ 75 


in | oo 


k=O) 


“675 Vl i 
y (= Lovs234704486000 2)\-« | 4 | /| 3.05646040 8072000 
| e | ite 
k=O 4 Ky 
et + 
Le | 4 go eee nm 1 3 | Plaid i : 
\ 75 4, k 
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| (4,2) 2 0:9801173522430000 


‘Ve 0,S89O1 1735224350000 AD 1+ las 
\ 9x25 


~ (4 x” | 13 Pe 0.98911 73522430000 i 


J (a y2) 92 0.9801173522430000 : 
ia 
\ 3.25 5 
ae 


860 | A p 197823470448 6000 r 
35 _ 59 el PrRss4 70448 oo a P= a fe ae 


\ 75 


ake Hi 
en al | 


vk | | 
= (->) eo 1: 97823470448 6000 n)* (-2 


ke 
1.O7823470448 6000 
3.95 646040 8972000 | 4 ho7nanaossnso 52 
° ; i. 


oo (- 23)* (¢1.978234704486000 x2\4 (2 ) 7 
Kk 


k=O) 


| 4 y2) ¢2 0:9801173522490000 


—4 » 0.9891173522430000 | 
32 e 427 /1+,| 1+ 


ox 25 


= (4 x”) 13 e 0.989] 173522430000 i 


| (an) 2  0.981173522430000 )' 
th Wag ed et ss 


\ 3.25 
8 | ee 
ae Jay 95 59 ,1978234704486000 2 
: . 1.978234704486000 _2 I 
« (-1) (-), [1 + $2 - 20) zo 
kat) 
93-956460408972000 
1\ f, 4¢1-978234704486000 _2 Lg A 
| = iy ak i. - 20} Zo" 
k=O) 
for (not (zp €R and -#< zp <0) 
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1 / -[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13°*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


p—400.989117352243 


1 =A 1 (4 x*}| pe 0.98911 7352243 | 


\ | fey l+- Pare 


| 


1+ 1+ : = | = (42°) 0.9890117352243 _ 


\ 





ed 2, 260,0890117352243 
— |4nr° lle 





Result: 
0.95108534763... i 


Polar coordinates: 


r = 0.95108534763 @ = 90° 


i 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is aresult very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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: 
= | -—_*_____ = 0.95 68666373 


Vo-1v5 —o+1 1, 





Series representations: 


a retercesers 


! | (4n7)e 0.9801 1734522430000 
; —} 0.8801 175522430000 , ! 
-|1/] |}|32¢ ao) te 


\ | \ 3.25 





i (412) 13 @2  0:9891173522430000 / 
25° © 


/ 
eS, 18 


| (4 n*| e 0.98011 73522430000 


1+.(14 — = 
\ 9x25 
ee 
| _ | | 4 -1978234704486000 _2 
_ 5 | 9 V21 95 59 9 978234704486000 2 | or 1 a 


ic + be | 
by = i LOTez34704486000 23 -k |: | i 
— | le a an | 
A ke ty! 


—-—————— 


1.OF823470448 6000 
p25 bs be40 8972000 ie | 4 


\ 75 


y Py 197823470448 6000 ay*() | 
a) | ane 
a’ JK 
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| (4 2) 92 0:9801173522490000 


= 1/ aa 0.9890] 1 73522430000 AD|] 4 | 1+ 
| \ 3x25 


we (407) 137 0.9891173522430000 ||| / 


| (4,2) 92 0.9891173522430000 : 
1+.) 1+ ——_————_ z= 
\ 3.25 
—— 
| | 4 el 978234704486000 _2 
2 5 | 8 f21 95 _ 59 gp} 97823470448 6000 495 \ ee 


I. | | 
a |-=) (@1:978234704486000 ny | l 


ma = 
pie alk | 
a ne | 


= 


4 1.OF 823470448 6000 ne 
poe bs6edo 8972000 a: | ee 


fo 
3 (- = \ (een yt (_ ; ) 7 


2 kj 


k=O) 
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| eg 2) 2 0.9801172522430000 
_|1/| |||9a 9-4 0-9891173522430000 | 45] 4, | - ae eee 
\ ax 25 95 


Za 2. 0.98°11735224350000 i 
(4 iv } l3e } 


! 
‘ ra Pa 
(4 n7} e 0.98911 73522430000 


14.f4-0048 Yn 
*yit 3.25 


7 5 | 9 [21 55 59 p) 978234704486000 2 or | x0 


| 1.978234 704486000 _2 bk 7 


7 ke! | 


: 3.95 646040 8972000 


i 
1+ V zo ) 
k=O) 

2.978234 704486000 _2 


alg (->), (1 ,4 : - at 7 


ke! 


ror (nat (zgeR and —w< 7, <0} 


From the previous expression 


7 40.9891 1Ts522435 





fi 


1+ 1+ 1 | — [4 2°) e 0.98911 7a52243 
2425 





49114 i L+ 1 (— (42°) |e" 0.989117352243 49 (— (42°) |e" 0.980117352243 
| S\25 5 a5 


= -0.034547055658... 


we have also: 
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1+1/(((4(2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
4+ gy pO. 98911 P35 224a72 
1+, 145 (35 (477 je 0.989117352243 
Result: 


1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1 + ———_..... — 0..0345470556580000 = 
4 (2 ¢ 0.98011 73522430000/2 ) 


Ss 
| (4 le 0.989] 1 73522430000 
at 1+- 


a2 
0.40455867612 15000 


| - 
0.9654529443420000 + ——— +e 0.49455 86761215000 
| 4 @ B7RRSHroNeeOO . (= y lal ala x " | ; | 
\ oa k=0 4 ke 
1 
1 + ——___________- _ 0.0345470556580000 = 


4(2 @-0.9891173522430000/2) 


EE 
| (4 y= le 0.98911 73522450000 
| 14> 


ty 
e 40455867612 15000 


1 
0.9654529443420000 + — = + : pl 40455867612 15000 
7s Ky Love2347044g6000 2)-k / 1) 
=, le =] ak 


a™25 


aT 
A pl 97823470448 6000 x on 


| 
\ 75 = k! 


134 


1 
1 + ———___—_ - 0,03 45470556580000 = 
4 (2 p09 8911 73522430000/2 


= 
| (4 r= \ z= 0.989] 1 73522430000 
1+ 


ty 2x25 
-0.4045586761215000 
0.9654529443420000 + ——_ i 
| 1.978234 704486000 _2 k 
aeaktt) ie tia 
0.4945586761215000 | / > alk | 75 
—€ ¥ 20 
ks 
k=O 
for {not (zo €R and -»#< 7950) 
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Observations 


We note that, from the number 8, we obtain as follows: 


a 


64 


a 6 2KB 


1024 


True 


a? — 4096 


2 


g* 9° — 4096 


13 4 


2 =2x8 


True 


9/3 — g1902 


9. 97 = 8192 


We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 
is the fundamental number. In fact 87 = 64, 8° =5 12, 8* = 4096. We define it 
fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 


previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 


numbers in the Fibonacci sequence 
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“Golden” Range 


163514839 o> 
Mean 4 (2) 





+ 1.618034 1.64493 1.65578 1.675 


Finally we note how 8° = 64, multiplied by 27, to which we add 1, is equal to 1729, 
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 
obtain a value close to ¢(2) that 1.6438 ..., which, in turn, is included in the range of 
what we call "golden numbers" 


Furthermore for all the results very near to 1728 or 1729, adding 64 = 8°, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 
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Appendix 


Why a given “shape” of the extra dimensions ? 
[CRUCIAL, it determines the predictions for «, ...] 





A. Sagnotti — AstronomiAmo, 23.4.2020 21 
fon vA g 





From: A. Sagnotti — AstronomiAmo, 23.04.2020 


In the above figure, it is said that: “why a given shape of the extra dimensions’? 
Crucial, it determines the predictions for a’. 


We propose that whatever shape the compactified dimensions are, their geometry 
must be based on the values of the golden ratio and C(2), (the latter connected to 1728 
or 1729, whose fifteenth root provides an excellent approximation to the above 
mentioned value) which are recurrent as solutions of the equations that we are going 
to develop. It is important to specify that the initial conditions are always values 
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations 
and Appoximations to Pi" (see references). These values are some multiples of 8 (64 
and 4096), 276, which added to 4096, is equal to 4372, and finally e* 
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We have, in certain cases, the following connections: 


String Theory 
(Quantum Gravity) 


i 


Energy scale 







Set of consistent low- 
energy effective 
Quantum Field Theories 


SWwWelanvelkelave 


The String Theory “Landscape” 


- Graph axes show only 2 out of hundreds of parameters 
(“moduli”) that determine the exact Calabi-Yau manifolds and 
how strings wrap around them 


Potential 
energy 
density 


- Each point on 
the “Landscape” 
represents a single FS 
Universe with a particular “%q % 
Calabi-Yau manifold andset 7 
of string wrapping modes for its 
compactified dimensions 


- Each Universe could be realized in a separate post-inflation “bubble” 


Fig. 2 
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Fig. 3 


Stringscape - a small part of the string-theory landscape showing the new de Sitter solution as a local 
minimum of the energy (vertical axis). The global minimum occurs at the infinite size of the extra 
dimensions on the extreme right of the figure. 





Figure 2. Lines in the complex plane where the Riemann zeta 
function ¢ is real (green) depicted on a relief representing the 
positive absolute value of ¢ for arguments s = o + 17 where the real 
part of ¢ is positive, and the negative absolute value of ¢ where the 
real part of ¢ is negative. This representation brings out most clearly 
that the lines of constant phase corresponding to phases of integer 
multiples of 27 run down the hills on the left-hand side, tum around 
on the right and terminate in the non-trivial zeros. This pattern 
repeats itself infinitely many times. The points of arrival and 
departure on the nght-hand side of the picture are equally spaced and 
given by equation (11). 


Fig. 4 
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With regard the Fig. 4 the points of arrival and departure on the right-hand side of the 
picture are equally spaced and given by the following equation: 


| 
—_ 
I 
: 


with k = ..., —2, —1, 0, I, 


—, 
~ 


we obtain: 
2Pi/(1n(2)) 


Input: 





log(2) 


Exact result: 


2a 
log(2) 





Decimal approximation: 
9.06472028365438761925536589143333362034372293544759 1 1683720330958 


9.06472028365.... 


Alternative representations: 


2m 2 
log(2) log (2) 








AN An 
log(2) —_ log(a) log, (2) 





2 an 
log(2) — 2coth-1(3) 





Series representations: 











AT A _ | 
= sr 7 rf —_— Ly LI 
log(2) 2in| Be x | + log(x) - . (-1) 28 x 
2 A 
log(2) arg(2-Z9) | | 1 | | eo (-1) (2-9) 55 
log(zo) + | “E> | (log( --) + logtz0)) - Day, — 5 
2 2 
log(2) _ [za rel aa |-argizg) ceo (-lF 2-29) af 
in a + log(2g) - i a 


Integral representations: 


20 AW 
log(2)[? ; dt 








Qn Ain 


log(2) eee ros)" M148) 4, 
-iety len” 
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From which: 


(2Pi/(In(2)))*(1/12 z log(2)) 


Input: 


(2 aaa | | — HT log(2)] 


Exact result: 


r 


6 


Decimal approximation: 


logix) is the natural logarithm 


1.6449340668482264364724151666460251892189499012067984377355582293 


Z 
1.6449340668.... = C(2) = = = 1.644934... 
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